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PROOF BY PERFORMANCE 


The “Snook-Special” Deep Therapy Diagnostic Machine 
Proves Up Under Supreme Test 


HE design of the “Snook-Special’” Deep Therapy 

Diagnostic Machine was to provide for not only 
the present 200,000-volt Coolidge tube of 8 milliam- 
peres capacity, but also in view of future Coolidge 
tube developments calling for higher milliamperes at 
this voltage. 

It was desired that when offering the ‘‘Snook- 
Special” to the Roentgenologist a definite statement 
regarding its capacity could be made, substantiated by 
records of actual performance. 

To conduct a test under conditions which would be 
practically equivalent to those which would prevail 
were a 30 M. A. Coolidge Tube available, Victor 
engineers connected in parallel ten deep therapy 
Coolidge tubes of the present type, each with a sepa- 
rate Victor-Kearsley Stabilizer and filament trans- 


former, thus providing means for control of current in 
each tube, independent of the others. With the 
*““Snook-Special”’ delivering 30 milliamperes of current, 
these tubes are energized simultaneously, at an aver- 


age of 3 M. A. in each tube. 


This set-up has been running almost daily for some 
months past in our factory experimental department, 
and has furnished conclusive proof of its operating 
ability to many visiting Roentgenologists. 


This demonstration is*for the purpose of proving 
machine capacity and performance under conditions 
more difficult and exacting than any X-ray machine 
has ever been called on to meet. This is not intended 
as a demonstration of the feasibility of running tubes 
in multiple. 


A bulletin containing complete description of 
the “‘Snook-Special”’ will be sent on request 


VICTOR X-RAY CORPORATION, Jackson Blvd. at Robey St., Chicago 
Sales Offices and Service Stations in All Principal Cities 
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Carcinoma of Lingual Thyroid With Metastases in the Lungs’ 


ALB 


Department 


DEFINITION 

Y THE TERM “lingual thyroid” 

is meant an aberrent thyroid located 
in the root of the tongue. The most 
frequent location is in the posterior as- 
pect above the hyoid bone. This is the 
location of the tumor in the case under 
discussion. 

HIsTORICAL 

The first to call attention to thyroid 
tumor in the tongue was Verneuil. who 
made the following report in 1853. He 
says, “while dissecting the insertions of 
the muscles of the tongue on the hvoid 
bore. a small glandular mass was ex- 
posed which was quite strongly ad- 
herent to the middle part of the glossus 
muscles. This mass was red, soft and 
sessile. the size of a large pea, with a 
smooth, shining surface and composed 
of a homogeneous tissue which upon 
microscopic examination proved to be 
that of the thyroid gland.”"! This re- 
port was made by an anatomist. Since 
then, much bas been written on this 
subject hy such investigators as Zucker- 
kandl, Kaydi, Gruber ard Madelung. 

The first case reported in American 
medical literature is that of Bernays* 
in 1888. In 1904, Storrs® found 29 
cases previously reported and added 
three more. In 1920, Lenormant! re- 
ported 43 cases, thus adding |! to 
those already in the literature. In 1922 
|. N. J. Hartley® reported one addi- 
tional case, bringing the totai number 
of cases reported in medical literature 
up to 44. Of these cases, all were 
proved by microscopical examination to 
be normal thyroid tissue. The case 
which I am adding is the first lingual 
thyroid, so far as I have been able to 
determine, which has shown malignant 
change. Of the 44 cases previously 
reported, three were males and 41 were 
My patient was a_ male. 
Through the courtesy of Dr. Lou's 
McArthur, who operated upon this 
patient, I am privileged to show a mi- 


females. 


*—_Read at the Annual Meeting of 
the Radiological Society of North 
America, Detroit, Dec, 7, 1922. 


ERT F. TYLER, B. 


Sc., M. D., F. A.C. P. 


of Roentgenology, John A. Creighton Medical Colleze 
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croscopical section of the primary tu- 
mor in the root of the tongue (Fig. 1). 
EMBRYOLOGY 

It will be recalled that during the 
third week of embryonic life the tongue 
begins to form. It is formed in two 
parts, the buccal portion makes up that 
part of the tongue seen on casual ob- 
servation through the open mouth in 
the adult. Embryolog’cally, it is situated 
in front of the foramen cecum and the 
V shaped groove. It is covered by 
mastication 
and is apt to develop cancer. The 
phalangeal portion bounds the buccal 
wall of the pharynx, is covered by 
glandular ard lymphoid tissue and is 
concerned in swallowing". The buccal 
part arises as an elevation (known as 
the tuberculum impar) from the middle 
portion of the first arch and first inter 
branchial space. The pharyngeal por- 
tion is formed by the second and third 


papillae, 1S concerned in 


arches. 

At the same time that the formation 
of the two parts of the tongue is taking 
place, a mass of hypoblastic tissue ap- 
pears in the middle of the furrow be- 
tween them. This mass forms a solid 
outgrowth which descends ventrally and 
caudad to the level of the normal thy- 
roid in the neck. During the second 
month this mass bifurcates, forms acini 
and is recognized as the isthmus and 
major portion of the lateral lobes of 
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Microphotograph of section 
» from tissue removed from the root 
of the tongue Notice the presence of 


colloid material, 





the thyroid gland. The path made by 
the migration of the thyroid is known 
as the thyroglossal duct, the buccal 
cpening being krown as the foramen 
cecum. Normally, the thyroglossal 
duct is obliterated at the time the two 
portions of the tongue are fused. Oc- 
casionally, however, some remnants of 
thyroid tissue are left along the path 
of descent. When this happens we have 
a lingual thyroid. 

Lingual thyroids are divided into 
two types, depending on the location 
of the tumor with respect to the hyoid 
bone. The more frequent variety is 
that above the hyoid bore. It is this 
type with which we have to deal in this 
discussion. 

ETIOLOGY 

Primarily, lingual thyroid is a defect 
in embryological development. It is in- 
teresting to note, however, that it oc- 
curs much more frequently in women 
than in men. Of the 45 cases reported 
ty date, 41 are females and 4 males. 
The reason for this is not understood 
any more than we understand why 
goiters of all kinds are much more fre- 
quent in women. 

Since lingual thyroid is due to a 
defect in embryological development, 
it is found at all ages, from birth to 
advanced years. In the case reported 
by Hickman’ we find a tumor of sufh- 
cient size to produce suffocation in a 
newborn child, while in the autopsy re- 
perted bv Staelin’ the subject was a 
woman of 77 years. My patient was a 
man of 54 years. 

Although present from the first month 
of intraterine life, lingual thyroids sel- 
dom produce symptoms until the time 
the sex life becomes active. This means 
that they are usually recognized in 
women between the ages of 15 and 40. 
This fact leads one to think that the 
thyroid tissue found in the tongue un- 
dergoes hypertrophy as the ovarian 
function becomes active. This has been 
proved in cases where myxedema fol- 
lowed the surgical removal of lingual 
thyroid, no normal thyroid being pres- 
ent, as in the cases of Seldowitsch. 
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reports a 


the other 


case 


Kraska and Hartley. 
hand, Benjamins 
myxedema in a man following surgical 
removal of a lingual thyroid. 
PATHOLOGY 

The lingual thyroid is 
located above the hyoid bone in 
posterior portion of the tongue at the 
site of the V shaped groove where 
fusion of the buccal and pharyngeal 
portions has occurred. It may be cen 
trally located surrounding the 
men cecum as in Bernay’s case, but 
more frequently it is slightly to one side. 
The tumor is usually ovoid in shape 
and varies in size from one-half centi- 
meter to five centimeters in diameter. 
The mass usually produces a promi- 
nence on the dorsum of the tongue and 
when large, projects downward showing 
under the mandible and above the 
hyoid bone. When of this size, the 
root of the tongue will feel thick and 
boggy to palpation. In lingual thy- 
roids of normal histology, the mucosa 
of the tongue remains unbroken, but 


of 


usually 
the 


fora- 
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LINGUAL THYROID 


veins noted at laryngoscopic examina- 


tion. Occasionally, profuse hemorrhage 


occurs, due to rupture of one of the 
vessels involved in the lingual thyroid. 
Rarely, may 
occur. 


malignant degeneration 
SYMPTOMS 
The leading symptom is that of a 
feeling of pressure in the throat, caus- 
ing the patient difficulty in swallowing 
or in breathing. There is usually a de- 
sire to “clear the throat” frequently. 
This symptom is usually present several 
years before the cause is recognized. 
In some cases the patient may have 
a severe hemorrhage from the throat 
due to rupture of one or more of the 
enlarged vessels in the growth. 
Palpation of the tongue with the 
gloved finger, well back in the pharynx, 
will reveal the induration and elevation 
characteristic of lingual thyroid. In 
addition to this, the laryngoscopic ex- 
amination will show the engorged ves- 
sels and the bluish discoloration char- 
acteristic of the thyroid gland. 
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ER 


symptoms with the complete absence of 
make 


constitutional should 
one suspicious of the presence of a lin- 
gual thyroid. 

There are other tumors which may 
occur in the root of the tongue. Sar- 


fibroma, 


symptoms 


coma, lipoma, angioma, 
syphilitic gumma, lingual tonsil and 
cyst, make up the list. 
TREATMEN1 
Medical treatment, such as the ad- 


ministration of sodium iodide and other 
internal medication, seems to have little 
or no beneficial effect. X-ray or radium 
therapy has not been tried on the nor 
mal lingual thyroid. In my case, where 
complete surgical removal was impos 
sible and malignant change had taken 
place, x-ray and radium were used 
with great benefit. Metastases had al 
ready occurred so that complete cure 
was made impossible even by radiation. 
Some have used the galvano-cautery, 
but with failure because of inability to 
Clean 


best 


remove all the thyroid tissue. 


surgical excision, then, is the 


method. Two routes are possible in 
7ec 
\~— = Sw 
% —) r- 
al | i> 45; 7a 
LA. thr cart (4th & 4 
we A 
— -e sa f 
{ y r 
\ 7 ur 7 f 
Ere 
Ge ries 
d gl d 
Show l l ! V ! 
1) ram ¢ l hyroid and tl 1 I 








wing appearance of tumor on dorsum 


fxue in case now reported 





eae 








ee Ses 











re rm ae 


surs 
exti 
whe 
long 
and 
ton: 
tum 
is t 
tion 
belo 
hyot 
enuc 
tum 
wart 
upp 
tect 
mus 
in tl 
rapl 


havi 


emt 





patie 
the b 
doct 

















mick deca Tsien Seat SO i 








CARCINOMA OF LINGUAL THYROID 


surgical removal, the intraoral and the 
extraoral. The intraoral is feasible 
where the mouth is large, the tongue 
long and slender and the tumor small 
and situated close to the dorsum of the 
tongue. In the cases where a large 
tumor is present, the extraoral attack 
is to be recommended. In this opera- 
tion the incision is made in the midline 
below the mandible and ends of the 


hyoid bone. Through this incision 
enucleation is done. In very large 
tumors the incision is carried down- 


ward through the hyoid bone to the 
upper border of the larynx. When this 
technique is necessary a_ tracheotomy 
must first be done. 

There have been no surgical deaths 
in the cases reported. Healing has been 
rapid and complete and the patients 
have quickly returned to the customary 
employment. It is important to de- 





Photograph of gross specimen 
of t gue, showing necrotic area occupy 
ne ft posterior quadrant of tongue 
ind extending down to epiglottis 


termine the presence of a thyroid at the 
normal location before operation, in 
orde, that myxedema may not be pro- 
duced by removal of the lingual thy- 
rola 
CasE REPORT 

‘he following is a report of the case 
uncer discussion: 
_ Diagnosis: Aberrant thyroid gland 
in ine root of the tongue which has 
undergone malignant degeneration. 


March 23, 1921—DMetastases in the 


lung. 

Chief Complaint: Difficulty in swal- 
lowing. 

Past History: Patient had never 
been incapacitated. 

Present Illness: Eight years ago the 
patient first noticed a small lump at 
the base of the tongue. He went to a 
doctor and received local treatment for 





of chest of patient 

n both 
Fig. 9—Roentgenogram of chest of 
and size of 


fSrnme 


crease in number 


a while. The lump did not cause any 
discomfort, because no larger and so 
he neglected it until five years ago, 
when he was operated upon. An in- 
cision was made on the left side of the 
neck the mandible and some- 
thing removed which was believed to 
be an enlarged gland. February 12, 
1920, he was again operated upon. 
This time the incision was made in the 
middle line under the chin, above the 
hvoid bone. The patient was told he 
had a goiter in the root of the tongue. 

Physical Examination: A tumor 
mass hard and fixed at the base of the 
tongue on the left side. 

X-Ray Examination: March 23, 
1921. Many small areas of increased 
density definitely circumscribed, rang- 
ing in size from a pea to a small 
orange, numbering more than thirty, 
scattered throughout both lungs. August 
15, 1922. There are several hundred 


below 





Fig. 11 
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\ugust, 1921, showing metastatic 
lungs 

patient August, 1922, showing 
metastatie tumors in lungs 


tumors 


great in 


small areas of consolidation throughout 
both lungs, probably metastatic from 
the tongue. 

TREATMENT: Surgical—On Feb- 
ruary 12, 1920, an incision was made 
in the middle line of the neck beneath 
the chin, in order to gain access to the 
midportion of the tongue for the pur- 
pose of scooping out with a curette, 
a fragment for microscopic examina- 
tion. Microscopical examination proved 
the tissue to be thyroid with hyper- 


plasia. X-Ray—At intervals from 
March 16, 1920, to October 23, 
1922, the patient was given x-ray 


therapy over the mediastinum, neck 
and abdomen through various ports of 
entry. [adium—June 20, 1920— 
400 milligram hours of radium was 
given to the tongue, using 1.5 milli- 
meters brass filter. 

Result: Metastases in the lungs, 
and retroperioneal glands. Patient died. 





Photograph of lungs showing multiple nodules studding surface 


Fig. 12—Photograph of cut surface of lung showing multiple tumors in section 
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Postmortem Find'ngs: Dr. B. C. 
Russum. 
three centimeters in diameter involving 
the posterior portion of the tongue from 
the middle back to the epiglottis, and 
from the left margin well toward the 
right (Fig. 10). The lungs 
were studded with multiple areas o! 
new growth varying in size from one 


There was a necrotic area 


margin 


millimeter to ten centimeters in diam- 
(Fig. 11). Cut the 
ung showed these areas well d'stributed 
throughout the lung (Fig. 12). There 
were many enlarged glands along the 
the The ab 


negative 


eter section of 


} 


spine in mediastinum. 


dominal viscera were except 


for many scars on the parietal perito 
neum and mesente y. There were no 


enlarged glands. 
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CONCLUSIONS 


1. Lingual thyroid is a tumor in the 
root of the tongue due to a failure 
of the thyroid to entirely migrate 
to its normal posit on during em- 
bryonic development. 

2. Histologically and clinically, it 
has the characteristics of the thy- 
roid. 

3. It is 
women, 


most frequently found in 

49 to 5 being the pro- 
portion in reported cases. 

4. It may 


generation and metastasize through 


undergo malignant de- 


the blood stream. 


>. Surgical enucleation is the best 


treatment. 
6. X-ray 


beneficial 


and radium treatment is 


in cases where surgical 


TYLER 





removal is impossible or where ma 
lignant degeneration has occurred 
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Cancer From The Surgical Standpoint’ 


\. J. OCHSNER, M.D, LL.D., F.A.C.S. 
Surgeon in Chief of Augustana and ot. Mary's Hospit: |: Professor of Clint al Surgery, 
Medical Department, State University of Illinois 


A° FAR BACK as the history of 
* surgery have 
considered cancer curable in the early 
stages of the disease, and entirely hope- 
less after metasteses have formed. 
The statement concerning 
which is attributed to Celsus, who lived 
before and during the beginning of the 
Christian era, has remained a surgical 
truth during all of the past centuries. 
ying “Only the be- 


reaches, surgeons 


cancer 


He is quoted as s 
ginning of a cancer admits of a cure; 
but when it is once settled or confirmed, 
it is incurable and t>e petient must die 
und 

It is a fact that when we recall the 
cases in our personal experience we 


er a cold sweat.” 


must agree with Celsus, because it is 
only in those cases in which we can 
remove the entire growth that we can 
hope for a permanert cure. 

There are certain reg*ons of the body 
in which this is less difficult than in 
cthers, end it is in these regions that 
the surgeon hes recorded most of his 
successful cases. 

Again, there have been certain forms 
of surgical treatment which have been 
mere certain to remove all of the can- 
cerous tissues in these early cases. 

The proportion of permanent cures 
in cases in which I have removed the 
tumor by mears of the actual cautery 
has been much greater than those in 
which I have used the knife, and the 


only apparently hopeless cases in which 


Read at the Annual Meeting of 
the Radiological Society of North 
America, Detroit, Dec. 5, 1922. 
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| have observed a permanent cure are 
those in which I destroyed the tumor 
and the surrounding tissues with the 
cautery, with the exception that since 
we have employed x-ray and radium 
we have had quite a series of appar- 
ently hopeless cases in which, up to 
the present time, there has been no re- 
currence, and a number of these cases 
seem to have resulted in a permanent 
cure. 

There are four very distinct reasons 
why the renoval of an early cancer by 
means of the actual cautery, preferably 
a red-hot soldering iron, should result 
in a h‘gher percentage of permanent 
cures than the removal with the knife. 

1. The heat is carried far beyond 
the poirt at which the tissues are sev- 
ered and consequently the cancer infec- 
tion which may exist beyond the line of 
incision is likely to be destroyed by 
this heat 

Zz. We know 


pece of cancer tissue from the breast 


that if one takes a 


of a mouse, cuts it in halves, trans- 
plants one piece fresh and heats the 
other to 160 degrees Fahrenheit before 
transplantirg it, that the former will 
grow while the latter will not. It is 
plain, consequently, that the tissue out- 
side of the cut surface, which has been 
exposed to the red-hot soldering iron, 
is net in a condition to act as a cancer 
graft, while if the tumor is excised with 
the knife, any portion of the infected 
tissue beyond will be sure to grow. 

3. A knife passing through tissue 
infected with cancer may act as a 
means of carrying cancer infection into 


portions of the non-infected wound. Un 
doubtedly, the recurrence of cancer in 
the form of nodules in the scar, follow- 
ing excision of the breast for cancer, 
is due to implantation of 
particles the knife during 
operation. 

4. In operating with the knife, one 
1s constantly tempted to take away as 
little tissue as possible, in order to se- 
cure a cosmetically perfect result. 

One can readily see to what extent 
these cond tions will reduce the chances 
of thoroughly eradicating a circum- 
ecribed infection in 
knife ts used in place of the cautery. 

Personally, I have been convinced 
for many years as a result of my clinical 
cbservetiors that cancer is due to a 
specific infection. 

The experiments of John Nuzum 
which resulted in the isolation from 
human cancer of a micrococcus which 
could be cultured ard injected in the 
ferm of pure culture into the breasts of 
mice and dogs, who later died from 
metastatic cancer from which the same 
microorganisms could be isolated, have 
still further confirmed me in this be- 
lief and have convinced me that the 
cautery is far superior to the knife for 
the removal of malignant growths. 

It is possible that still better results 
may be obtained by the use of dia- 
thermy, but my experience with this 
form of treatment is not sufficient to 
entitle me to an opinion. 

We have repeatedly removed carci- 
nomatous breasts or tumors of the neck 
with the red-hot soldering iron, and 
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cancer case the 
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have dissected the axillary or cervical 
lymph glands with the electric cautery 
in cases which seemed hopeless and 
there has been no recurrence for many 
years. In all these cases, however, the 
patients have had after treatment with 
x-ray so that we cannot be certain about 
the part each of the two methods had 
in preventing recurrence. 

During the past few years so much 
progress has been made in determining 
the proper dosage of x-ray and radium 
by those who have studied the subject, 
both from a scientific and an experi- 
mental side and from extensive clinical 
observation that I have considered it 
best to place the radiologic treatment 
of my cancer cases entirely in the hands 
of Dr. Henry Schmitz, an expert radi- 
ologist At the same time, I have never 
ceased giving these cases my continued 
irtefest, because it seemed important to 
give them the benefit of experience ob- 
tained throughout years of observation 
covering hundreds of I have 
found that our combined judgment has 
been valuable to both of us, and it 
seems that in time such teamwork must 


cases. 


bring results. 

So far, then, we feel 
quite a number of lives have been ac- 
tually saved by wide excision prefer 
ably by means of the actual cautery 
and that many of our patients are alive 
today who would have died years ago 
had they not been treated with radium 
and x-ray, ether combined or singly. 

At the present time we feel that we 
should treat all cases of malignant 
growths with x-ray before operating. 

We are not certain whether it is 
best to operate immediately after the 
patient has recovered from the depres- 
sing effect of deep x-ray therapy, or to 
wait several days or weeks following 
this time. At present, in all cases in 
which it seems as though the patient has 
a chance for a permanent recovery after 
the removal of the cancer, we operate 
within a week after the patient has re- 
covered from the depressing effect of 
the x-ray or radium treatment. 

In many cases we have given several 
courses of x-ray treatment at intervals 

trom six to sixteen weeks following 
the operation. A number of these cases 
ie alive after from five to sixteen 


certain that 


years. 

Since using a more powerful machine 
we have usually given only one pro- 
onged treatment following the opera- 
tion. We are not certain as yet 
whether this plan excells the other. 

In some cases it has seemed as 
though patients who received one pro- 
longed intensive treatment before the 
operation and none after were more 
likely to remain free from recurrence 


— those who were treated before and 
alter. 
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It seems wise not to be too positive 
as yet regarding the adoption of any 
definite method until all methods have 
been thoroughly tried in a very large 
series of cases. 

Follow:ng the very extensive excision 
that we make we observe the case for 
years in order to discover local recur- 
rence very early, have 
learned that by destroying these im- 
mediately with the actual cautery it 1s 
sometimes possible to eradicate the can- 
while if the recurrent 
nodule attains any considerable size be- 
fore it is destroyed with the cautery, 
the patient is almost certain to de of 


because we 


cer infection, 


metastases. 
EARLY OPERATION 

Many years ago I had a number of 
experiences which impressed themselves 
forcibly upon my memory. 

I recall a number of cases which 
came to me so early that with my pres- 
ent experience | am morally certain that 
they could have been permanently cured 
if the growth had been promptly re- 
moved with the cautery, or in early can- 
cer of the uterus, if the organ had at 
ence been freely removed preferably by 
severing the vaginal attachment with 
the cautery. 

In these cases three blunders resulted 
in the death of the patient: 

1. Waiting to make certain that the 
diagnosis of cancer was correct. By the 
time this was accomplished, metastatic 
infection had occurred and the case was 
hopeless. 

2. Scrapings or sections of the sus- 
tissue examined micro- 
scopically. At thet time these speci- 
mens were removed with the knife or 
the curette. These patients died regu- 
larly from metastases. Not a single 
case in which the scrapings or the piece 
excised with the knife showed the pres- 
ence of cancer has escaped death as a 
result of metastatic infection. 

3. The tumor was removed with 
the knife, care being taken to obtain a 
good cosmetic result. These patients 
had local recurrence and later meta- 
stases, and they all died. 

The unfortunate circumstance lies in 
the fact that these blunders were made 
in just those cases that had almost a 
perfect chance for permanent recovery 
had they been treated decently. 

Excision of portions of suspicious 
growth to confirm a diagnosis of ma- 
lignancy has been insisted upon by 
some and condemned by others and the 
arguments on both sides are so well 
known that they need not be repeated 
here. The only case in which I am 
willing to expose the patient to the 
danger of dying, as a result of meta- 
stases caused by diagnostic excision of 
a portion of a growth suspected of ma- 
lignancy, is when the removal of the 


picious were 
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growth would result in the unn 
sacrifice of a limb or an important 
organ or would produce an extensive 
deformity. In such cases the piece re 
moved should be su‘ficient'y large for 
removal 


essary 


a positive dagnosis, and the 
should be accomplished by the use of 
the electric or the Paquelin cautery so 
that the lymph channels and blood ves 
sels will be sealed, and will not carry 
cancer fragments to parts 
Moreover, in these cases, in my opinion, 
it is better to remove the entire tumor 
so that portions from different ports can 
be taken for examination, because fre 
quently microscop:c sections from one 
part may fail to show malignancy in 
growths in which other portions are 
plainly malignant. 

Moreover, the 
be made at once, and if the result d eS 
not absolutely establish the fact that 
the growth is benign, the operation 
should be completed at once. In my 
experience, many cases in which the 
benignity of a growth could not be es- 
tablished positively by the preliminary 
microscopic examination, have proved 
to be malignant on thorough examina- 
tion. In many excisions of early cases 
of cancer I have for many years fol- 
lowed the rule to remove at the first 
operation as much tissue as one usually 
expects to remove after the first recur 
rence fo'lowing the primary operation 
wthout regard to the cosmetic result. 
As a matter of fact, it does not matter 
much how badly the wound looks after 
a really extersive removal. One can 
always get a better cosmetic result later 
on than one can following an operation 
for recurrence. 

If one recal's the saying of the an- 
cients regarding epithelioma “Be un- 
willing to touch me” (rolle me tangere) 
it is easy to understand why one should 
make on ext-emely wide excision, and 
also why this excision should be made 
wth the cautery. 

The ancients had observed that these 
skin cancers were fairly certain to re- 
main stationary for a long time if not 
touched, ard that when once started in 
their*growth the case became hopeless. 

How often have we not seen a pig- 
mented nevus remain apparertly per- 
fectly harmless until it was accidentally 
crushed or incompletely removed when 
it would spread violently, producing 
great numbers of metastatic tumors 
wh‘ch would in a relatively short time 
destroy the life of the patient? 

All tumors in their incipiency seem 
to have a surrounding area which pre- 
vents their invasion of adjacent tissues 
except by very slow infringement. Let 
this immunizing area be disturbed by 
a trauma or by the surgeon’s knife, and 
there is at once rapid progress with 
the formation of metastases. 


distant 


eXamination shou d 
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We saw this early in my experience. 
Some thirty years ago when osteopathy 


first appeared many cases of cancer of 


the breast that came to the hospital had 
had their tumors manipulated vigor- 
ously by the osteopathic practitioners, 
and most of them had metastatic tumors 
when they came to our clinic. Later 
these practitioners learned not to 
manipulate apparently malignant 
growths, and as a result this complica- 
tion became less common. 

In our enthusiasm over results of 
treatment of early cases of cancer, we 
must not forget the far greater im- 
pertance of seeking for means of pre 
vention. 

In order to appreciate the importance 
of this, we must try to visualize the 
ravages of cancer in this country. 

We are paying billions of dollars 
for our portion of the expenses of the 
late war and other billions to prevent 
future wars. The number of deaths 
from wounds inflicted upon American 
citizens in the late war was somewhat 
less than 50,000. The number of 
deaths from cancer since the close of 
the war has been more than 300,000 
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in the United States, according to re- 
liable statistics. 

Unless we find some means of pre- 
venting cancer we must expect to lose 
a number of the United 
States every single year, greater than 
the total number of 
army during the late war. 


citizens of 


lives lost in our 


A portion of this loss can be elimi- 
nated if we continue our propaganda, 
so that a constantly increasing propor- 
tion of cases come under our care be 
fore metastases have formed, and the 
family physician and surgeon appreciate 
more and more the harmful effect of 
temporizing, and the great importance 
of making an absolutely radical re- 
moval the moment the patient comes for 
examination. The appreciation of the 
whole profession of the value of x-ray 
and radium applied according to the 
directians of a competent, thoroughly 
scientific, experienced radiologist will 
help greatly in saving many cases that 
are now hopelessly lost. 


from the 
geon’s standpoint, I would suggest the 


Speaking of cancer sur- 


following conclusions: 
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1. The most important work the 
surgeons and the whole medical pro- 
fession can do is to develop methods 
for the prevention of cancer. 

2. Eliminate all sources of irrita- 
tion. 

3. Eliminate all sources of filth. 

4. Eat only clean food or cooked 
food. 

5. Encourage patients to come 
early for examination. 

6. Make a careful, thorough ex- 
amination in every case. 

7. When in doubt, 
growth as thoroughly as though you 
were not in doubt. 

8. Remove a malignant growth at 
the primary operation as widely as you 
would expect to remove it after the 
first recurrence. 

9. Use the actual cautery when- 
ever it can be used. 

10. Always work in conjunction 
with a competent radiologist. 

11. Observe every patient at stated 
intervals after the operation, and de- 
stroy any recurrent nodule at once with 
the cautery or with radium. 


remove the 


Newer Investigations of Gamma-Ray Dosage of Radium’ 


OUR years ago I published my first 

paper! on methods and results of 
y-ray dosage measurements. I at- 
tempted in that paper to replace by a 
simple and direct method the purely 
empirical and consequently inaccurate 
dosage of radium then in vogue. The 
method of measuring was published in 
full at that time in Strahlentherapie,- 
and a year ago appeared in English 
in the appendix of Principles of Physics 
and Biology of Radiation Therapy, 
translated by Schmitz*. The doses 
computed by this method have given 
uniformly consistent results since its 
publication, for instance, Professor 
Schmitz and Dr. Bachem showed good 
results obtained from dosage calculated 
according to this method. ! 

Since the first publication I have 
made a series of measurements with 
different combinations of capsules, 
partly in cooperation with Professor 
Friedrich and Mr. Huth at the Frei- 
burg University. I am indebted to Mr. 
Huth for the drawings shown in the 
following pictures. The object of this 
paper is to give you a short report of 
these later results. 


*__Read at the Annual Meeting of 
the Radiological Society of North 
America, Detroit, Dec. 6, 1922. 
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Before coming to this report I should 
like to emphasize the fact that the solu- 
tion of the murely physical questions is 
not the complete solution of the whole 
The biological fac- 
but 


dosage problem 
are ofl importance, 
hitherto results based purely on bio- 


tors prime 
logical research have not given a cor- 
idea of these But this 
objection does not affect the physical 
factors which are capable of fairly ac- 
curate determination. I think we must 
apply all the known physical data as 
exactly as possible if we wish to solve 
the biological questions. When these 
questions have been solved then we will 
be able to measure exactly how they 
modify the physical dosage. 
I.—MEASURING APPARATUS 

For the sake of completeness permit 
me to briefly review the type of measur- 
ing apparatus. This apparatus appears 
in the upper right hand corner of the 
first figure. 

Of especial importance is the small 
ionization chamber “‘K’’ which meas- 
ures in connection with the Wilson elec- 
trometer ““E”’ the distribution of the 
dose around the radium capsule “*Ra”’ 
at every point of the radiated medium. 
In order to be able to apply the meas- 
ured doses directly to the tissues a 
water phantom was used, water and 


rect factors. 


the average human tissues having, as 
you know ,about the same absorption 
and scattering properties. All possible 
errors in the measurements were taken 
into account and the readings corrected 
as accurately as possible. 
Il.—MEAsuRING RESULTS 

Let us pass at once to the results: 

(a) Scattered rays. First, it was 
observed, as in the case of roentgen 
rays, that in the case of the application 
of radium, the scattered rays arising in 
the medium cause an increase of the 
direct dosage. Consequently, the cal- 
culation of the distribution of the dos- 
age here, as with the application of 
x-rays, from the laws of distance and 
absorption alone, is incorrect. 

(b) Isodoses. It was therefore 
necessary to measure the total dosage 
distribution entirely around a_ given 
radium capsule or around combinations 
of several capsules. All the succeeding 
diagrams (Fig. | and Fig. 2) show 
the distribution of the dosage in one 
plane, from capsules built according to 
our own specifications, viz., length 25 
mm., diameter 3.5 mm., in a silver con- 
tainer evenly filled and with a filter of 
1.5 mm. of brass in order to have 
practically only ¥-rays. 

Those points at which in a given 
time equal doses are delivered are con- 
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nected. The resulting curves of equal 
intensity in a given time I designated 
four years ago as isodoses. In order 
to have a distinct picture and one which 
can be used under all circumstances, all 
the doses have been calculated in per- 
centages of the isodose 100 at the dis- 
tance of | cm. from the center. 

In the diagrams you see the isodoses 
of one capsule; of two, one behind the 
other; of three, one behind the other; 
and of two and three, side by side; 
cross sections of all combinations and 
the longitudinal section of the last men 
tioned combination. 

I1I—PracticAL CONCLUSIONS 

What may one immediately learn 
from these curves? 

(a) The points of equal doses do 
not run parallel with the surface of the 
capsule, but show characteristic devia- 
tions. These are caused by the absorp- 
tion relations in the radioactive material 
and in the filter. A special deviation 
to be noted here is that at the end of 
the capsule the dose delivered to the 
idjoining tissues is only about half of 
the dose which is delivered in a given 
time at the midpoint of the capsule ; 
the ends are not, as is often supposed, 
the site of the higher doses. 

These findings as measured with the 


ionisation chamber have been ques- 
tioned. For instance, I recall here my 
discussion with Rolf Sievert in the Acta 
Radiologica. Therefore, I tried to prove 
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the correctness of the measured form of 
isodoses by means of a combined photo- 
graphic method (x-ray and radium) 
in which points of equal blackening 
were connected. In the upper left hand 
corner of the first figure you see one 
of the resulting diagrams. We see the 
same characteristic form of isodoses. 

The further away, the more equal 
the relations become, as is already 
known theoretically. With the combina- 
tion of the capsules there is a much 
more even distribution. For practical 
use, combinations are therefore to be 
preferred under conditions to be here- 
after explained. 

(b) The isodoses enable one to de- 
termine immediately the exact dosage 
delivered at every point of the rayed 
medium. It is not necessary to empha- 
size the great importance of being able 
to do this, but I would like to point 
out how indispensable this information 
is, for instance, in cases of combinations 
with intensity curves of roentgen rays, 
in adding up the total radiation inten- 
sity delivered. 

Let us take up the practical de- 
termination of the dosage from the iso- 
For example, let us take an 
erythema dose of the first degree, as 
it is generally understood. At this 
point I would like to call attention to 
the fact that there is no definite sharply 
demarcated erythema dose, cancer dose, 
etc., on account of the different bio- 


doses. 
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logical factors involved. We employ 
these doses only as relative land marks 
and must leave it to the practitioner to 
modify them in each specific case. Out 
of a large number of biological de-’ 
terminations of this erythema dose, and 
out of our own experiments, we take the 
average and call that dose the erythema 
dose, which in the human tissue at a 
distance of 3 cm. in 3500 mg. element 
hours produces an erythema dose. In 
the first chart (Fig. 1) these relations 
are visualized. At a distance of 3 cm. 
from the center the isodose is about | 3. 
For all points on this curve the inten- 
sity is the same and the erythema dose 
is produced therefore in 3500 mg. ele- 
ment hours. If one, for example, has 
one hundred milligrams the erythema 
dosage here will be reached in 35 
hours at all points at this isodose line. 
If we go over to points which are 
nearer to the middle, for example, at 
a distance of | cm. from the center, 
there we have the isodose 100. For 
all points on this line we will have an 
erythema dosage in the thirteenth one 

hundredth part of 3500, that is, in 
about 450 mg. element hours, or, in 
the case of one hundred milligrams we 
used, for example, in 4.5 hours. Like- 
wise, at a distance of 2 cm., where the 
isodose is 30 we have the proportion 
thirteen-thirtieths of 3500, which 1s 
about 1500, or in our example, 15 
hours. 
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Out of these few examples, which, 


of course, could be considerably ex- 


terded. it can readily be seen that it 


bh] 


is possibie to advance a 


for every 


compute in 
pretty exact physi il dose 
peirt in the tissue 

(c) Let us continue with the dosage 
distribution in the var.ous combinations. 
We see frem the cther charts the paths 
of the isodeses and recognize that the 
determination of the dosage is exactly 
as above described in the case of one 
However, as 


single carsule. ilready 


mentioned, a special point must be 
noted with these combirations. There 
fore. measurements were made by Mr. 


Huth at a distance o! 2.5 cm. from the 


middle of the capsule with one capsule 


and with comb‘rat‘ons of two and of 
three capsules. The desege measured at 
th’s distance from the center of one cap- 
sule we arbtrarily called 100. Then 
merstrements were made with the two 
and the three capsules at the same dis- 
tance and the doses were compared 
with the findings of the single capsule. 
In te teble of Figure 2 the very in 
terestirg findings are recorded. If two 
cepsules are used in the same given 
time we do not have double the dos ige, 
viz., 200, but in the case of the super- 
imposed capsules only 165 (on account 
of the absorption conditions) but when 
the cansules are side by side we have 
instead of 200 the dese 262, due to 
the overcressing of the rays. When 
three copsu'es are used the results are 
still more striking. Let us illustrate the 
import>rce of this fact with an example. 
If a 100 rg. capsule gives an erythema 
dese in thirty hours at a distance of 2.5 
em., ‘then the same result will not be 
ohteined in helf the time, fifteen hours, 
with two capsules, but in about eighteen 
hours, if the capsules are superimposed, 
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and in about eleven and one-half hours 
if they are placed side by side. Thereby 
the characteristic is»xdose form is not 
changed, but only the time of applica- 
tion. 

How can the radiolog st apply these 
results to his specially prepared speci 
mens of radium. The shape of the 
capsule and the filter used are important 
factors in determinir.g the form of the 
1s dose, the strength of the preparation 


plays no part in the form of the iso 
Since all values are relative they 


any 


doses. 
can therefore be computed for 
milligram elements. If the 


sive and sh pe o! 


number of 
the container are the 
work the 


those used in my 
values may be used without modifica 


some as 


tion. 


If the shape and form of the con 


} 7 
tainers are considerably different, then 
the larger scientific institutions mus! 


! 
compute tre isodoses for the respective 


containers, or perhaps the larger radium 


make 


companies wil these important 


mecsurements. 


In conclusion, I would like to men 
tion that the isodoses of radium emana 
tion bulbs are entirely different, on ac 


count of the small absorption in the 


gas. The form of the isodoses must 


more even and almost parallel 
[hese 


being 


here be 
to the surface of the container. 
latter 

worked 
will 


measurements are now 
detailed re- 


will 


and the 
| ikewise, we 
extent the 


out, 
port follow. 


endeavor to show to what 
physical dosage must be modified by 
biolog cal factors. But these 


latter questions are of prime importance 


even il 


we must first follow the path of exact 
With these 


practical physic al dosage 
bi logical 


results and with 
facts to be gathered we 


numerous 
hope to ap- 
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proach the true nature of the essential 
biological effect and eventually we will 
be able to determine the absolute dos- 
age. In this connection | wish to refer 
to the division of the whole dosage 
preblem into the branches of practical 
(relative) dosage and of scientific (ab- 
solute) dosage, as proposed by Pro- 
fessor Friedrich and myself for x-rays. 
This subject has already been referred 
to in our papers on the X-ray dosage 
problems which were read at the Sep- 
1922, meeting of the Ameri- 
can Roentgen Ray Society in Los 
Angeles. We there showed the experi- 
ments and propositions of this problem 
‘nd explained that it is the purpose of 
practical dosage to give the radiologist 
means and methods of calculating and 
measuring the quality and quantity of 
rays at every point in the radiated 
medium. He then can reproduce and 
repeat every desired effect phvs cally. 
Absolute dosage seeks to explain the 
essential biological effect of rays and 
based upen this to construct the ideal 


tember, 


absolute dosage measuring apparatus 
from these effects. 

The solution of this very important 
problem of ray dosage is now our chief 
aim. 
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Duodenal Regurgitation” 


TQuUOdENAL regurgitation, the sub- 
‘ect of mv paper, first came to my 
notice while I was examining the duo- 
denal cap in a case of duodenal ulcer. 
J] ater the though occurred to me that 
this phenomenon might be a contribut- 
ing factor in the gastric retention seen 
in the chron‘c obstructive type of duo- 
denal ulcer. On general principles I 
have wetched for its occurrence in all 
kinds of cases and am presenting my 
observations for your consideration. 


*__Read at the Annual Meeting of 
the Radiological Society of North 
America, Detroit, Dec. 7, 1922. 
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Duodenal regurgitation as it occurs 
within the duodenum itself is not the 
type of regurgitation I mean. The fol- 
lowing study is restricted to duodenal 
regurgitation into the stomach. 

A brief American and 
foreign literature has revealed no pre- 
vious roentgenological publication on 


review of 


this subject. Some references in ex- 
perimental physiology were found in 
Alverez’ Mechanics of the Digestive 
Tract, and since, Pawlow’s researches 
extensive references are to be found in 
clinical literature. In fact, these clinical 
references are so numerous, especially 


within the last ten years, that roent- 


genologists are made conspicuous by 
their silence. Of special interest i: 
Alvarez’ statement that, “‘particularly 
toward the close of gastric digestion 
there is normally some regurgitation o; 
the duodenal contents into the stom 
ach,”’ so that this point was given espe 
cial attention in these studies. 

The method of investigation is other 
wise not changed from our routine ex 
amination. The patient is given, with 
out any further preparation, first a 
barium water, then a barium milk sus 
pension (recently malted milk), seldom 
with the stomach empty and often afte: 
mixed meals containing even fried pota- 
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toes, as well as other varieties of food. 
It is very seldom necessary for the pa- 
tient to take cathartics, a practice which 
we discourage during examinations. 
Some of our patients had been starving 
for twelve hours, but longer starvation 
periods were not sought, though Alva- 
rez mentions starvation as causing a 
lowering of gastric tone and so per- 
mitting duodenal regurgitation. 
The examinations have been 
ried on for a full year and the observa- 
tions on all patients were noted. We 
have remarked upon the same discrep- 
ancy which Alvarez noted when he 
said: “If reverse peristalsis is so com- 


Car- 


mon, why do we not see more of it?” 
In this series of 190 cases examined 
trom August, 1921, to October, 1922, 
we have encountered duodenal regurgi- 
tation only nine times, 4.7 per cent, 
and since it is on one hand a normal 
occurrence, but on the other a rare 
roentgenological observation, it Is ques- 
tionable whether its occurrence has been 
correctly estimated. 

The clinical significance of duodenal 
regurgitation is not yet understood, but 
we do know that it is effected by the 
contents of the duodenal cap flowing 
back into the stomach. Whether this 
takes place through increased intra- 
duodenal pressure, “‘ring like constric- 
(similar to those described by 
stomach 


tions” 
Carmen in the discussion of 
emptying, in his second edition) or some 
other modus is yet to be determined. 
That the presence of hyper-peristalsis 
in the stomach has no lessening effect 
on regurgitation is shown by a recently 
studied case of obstructive duodenal 
ulcer with a very large stomach con- 
taining a good sized six hour residue. 
Here it was seen very definitely that 
the gastric contents were driven back 
across the empty pouch, in the supine 
posture, into the body of the stomach 
by the deep, slow moving waves, yet 
at the same time duodenal regurgitation 
Was seen to take place quite frequently. 
Later, it occurred to me that the back 
flow ing gastric contents possibly exerted 
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suction on the duodenal contents in the 
cap, while the pylorus was open and 
the contracting cap drove the contents 
back into the stomach. How often this 
happens normally has yet to be de- 
termined. 

The amount regurgitated at a time 
may be very small, but, as one case 
taught us, the total may be quite a good 
deal. In this instance, the stomach was 
two-thirds empty at the end of three 
hours and nearly full again at the six 
hour period. Besides, the patient 
vomited repeatedly during this time, so 
that the stomach contents were only a 
part of the total amount regurgitated. 

In spite of its small amount, duo- 
denal regurgitation must be considered 
as a contributing factor in gastric re- 
tention, when seen in cases without 
organic obstruction at the pylorus, even 
though the gastric residue may be pri- 
marily due to either delayed or infre- 
quent pyloric opening, prolonged or 
continuous spasm or lowered intragastric 
or lowered intraabdominal pressure, so- 
called atony. 

The conditions under which we find 
duodenal regurgitation are quite varied. 
In the case of duodenal ulcer, pre- 
viously mentioned, the diagnosis of 
which was verified at operation, and 
likewise in a case of presumptive 
pyloric ulcer with a large ten hour resi- 
due, which has not yet come to opera- 
tion, duodenal regurgitation was noted. 
In the last named case the pylorus 
opened promtply and regularly, but the 
regurgitation was so complete as to 
leave the duodenum quite empty at the 
end of the first half hour. In this, as 
well as all other cases in which duo- 
denal regurgitation was observed, it 
was found to occur throughout the 
whole period of gastric digestion. 

Recently I noticed regurgitation in 
a case of duodenal obstruction. This 
obstruction was situated at the depend- 
ant portion of the descending part of 
the duodenum and was best seen with 
the patient standing. Regurgitation, 


both from the point of obstruction to 
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Drawings illustrating duodenal regurgitation as seen by the x-rays. 






the cap and from the cap into the 
stomach was noted and was continu- 
ously present during the entire time of 
observation, in the beginning, as well 
as toward the end of digestion, but less 
marked with the patient in the hori- 


zontal position. A kink was possibly 
caused either by adhesions from the 
gall-bladder region or by traction from 
the ileocecal region, there was a chronic 
appendicitis. Therefore mechanical as 
well as chemical agents must be factors 
in its occurrence. 

In another case, that of a child, 
duodenal regurgitation was observed 
under great emotional stress, the nerv- 
ousness of the parents frightening the 
child who was subject to epileptic fits. 
This child at first absolutely refused 
to take the barium water and was in- 
duced to do so only with the greatest 
difficulty. 

In a boy of twelve, duodenal re- 
gurgitation followed immediately on the 
intake of the barium and the duodenum 
remained empty for the following half 
hour. A few days later this boy de- 
veloped jaundice, which cleared up 
under medical treatment. In this con- 
nection it is well to remember Alvarez’ 
warning that “‘as the presence of bile 
in the stomach is normal, any excess 
need not indicate disease of the liver 
so much as an increase in the normal 
duodenal regurgitation.” 

The absence of regurgitation is es- 
pecially noticeable in cases of diseased 
gall-bladder where one would expect 
to find it according to the patient's com- 
plaints, and where clinicians maintain 
it is detected in their examination. In 
only one case of gall stones verified at 
operation was duodenal regurgitation 
found to occur. It was likewise found 
to be absent in a recent case of cirrhosis 
of the liver in an alcoholic, although 
he gave a history of daily vomiting. 

In four gastro-enterostomies duo- 
denal regurgitation was not observed at 
the ostium, although regurgitation in 
the duodenum from the ostium to the 
pyloric sphincter and back into the 
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stomach has formerly been a common 
observation. In the 
cases mentioned, however, a_pylorec 
tomy was done. We observed that as 
soon as the proximal loops of the jeju 
ypening 


roentgenological 


num were filled, the artificial 
closed like a sphincter and thereafte: 
opened only at regular intervals and 
without a sign of regurgitation. 

In acute postoperative distension, the 
giving of barium by mouth is not ad 
visable; therefore, probably the most 
duodenal re 
It must 


awakening 


common occurrence of 
gurgitation cannot be studied 
also occur with a patient 
from an anesthetic and vomiting bile. 
Animal experimentation combined with 
screen study might be tried successfully. 

Gastric lavage, or better, the fore 
ing of the gastric contents up thi ugh 
a stomach tube by abdominal pressure, 
has yielded in the past the main clinical 
evidence of regurg.tation bile and pan 
creatic But 
how was it known that its presence was 


| 
ferment in the stomach. 


due to normal duodenal regurgitation 


or to irritation from the tube? In some 
patients, retching while passing the tube, 
and in others its irritation of the gastric 
mucosa may possibly have brought on 
duodenal regurgitation which otherwise 
not With the 
Einhorn duodenal tube or the later pet 
fected Reyfuss tube in the duodenum, 
the pyloric sphincter is constantly open 
and does not hold the tube firmly. It 
is easily withdrawn, as control unde: 


was normally present. 


the fluoroscopic screen has taught us. 
Therefore, a backflow along the tube 
1S easily possible. 

Clinically, the 
word that he lacks appetite, has a con 
stant flat or bitter taste and occasi nally 
brings up bile stained contents. This 
fluid may be yellow or green in color, 
but tests 
verify its being bile. 


we have patient s 


are necessary to 
A quick, reliable 


method is the adding of a few drops 


chemical 


of iodine to ether and mixing this with 
the The ether will quickly 
stain The 


vomitus. 


green if bile is present 
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vomitus following an abdominal opera- 
tion is often green, but this does not 
always signify bile. It is often due to 
a green algus, as my former associate 


in Chicago, Dr. Leopold Fraenkel, dis- 


covel ed. 


We rarely subject the patient to gas- 
tric analysis, because the value of the 
clinical data thereby obtained is in no 
proportion to the disagreeable features 
of the procedure and therefore the re- 
lationship of the acid values of the 
stomach contents to the frequency of 
duodenal regurgitation has net been de- 
termined. The only case treated on in 
this paper and checked in the labaratory 
was that of the cirrhosis of the liver, 
Here the gastric 
contents showed no free hydrochloric 
bile. 


mentioned prey iously. 


lactic acids and no visible 


Microscopically it was negative. 


nor 


As any manipulation of the intestines 
start irritation 
traversing both ways, palpation was re- 


may the gradients of 
peatedly tried in order to induce duo- 
but 
and 


regurgitation, without suc- 
Palpation 


helped to open a closed pyloric sphinc- 


denal 
cess. pressure often 
ter, but it was never possible to force 
duodenal contents back into the stom- 
ach. Case and Groedel’s pioneer work 
on the ileocecal valve was in my mind 
tried to this artificial 
regurgitation. 


when | obtain 

Animal experimentation has taught 
us most of what we know of duodenal 
regurgitation, and we must look to such 
men as Alvarez and Carlson for further 
enlightenm nt. In the 
roentgenologists need not be idle, but 


meantime we 
should help by contributing the informa- 
tion which we have, as it may be of 
value in explaining the significance of 
this interesting phenomenon. 

In every case where I observed duo 
denal regurgitation, I had my associate, 


Dr. Frances MacCraken, verify my 
findings; and we were often both mis- 
led. The course of the duodenum is 


frequently hidden behind the stomach, 


EISEN 


and in many patients even turning the 
body did not lead to any conclusive 
demonstration of duodenal regurgita 
tion. Often observations made in the 
upright failed to concur with those made 
in the supine and prone positions, but 
duodenal regurgitation is re 
ported as observed, it was seen in all 
roentgenolo- 


where 


postures. Therefore, we 
gists may confine ourselves to fluoro 
scopic screen observations, which are 
apparently just as reliable as the other 


clinical tests. 


The x-ray examination for duodenal 
regurgitation should be made at either 
the three hour residue period, or if the 
stomach is not empty, at the six hour 
period. 

In each of the nine cases in which 
duodenal regurgitation was observed | 
might almost say there was a different 
pathology present, so that as yet we 
are unable to surmise beforehand when 
On the 


occurrence may 


to expect this phenomenon. 
other hand, its 

> k for s > ac} -al - che ] 
speak for some mechanical or chemical 
or neurological disturbance at the 
pyloric sphincter, in spite of its ap 
pearing normally under experimental 
What value its recording 


rare 


conditions. 
may have, can be estimated only afte: 
many observations by a large number 
of investigators. 

It would also be well to study its 
occurrence with the patient drugged 
wth belladonna, 


even the opportunity to observe it in 


morphia and and 


alcoholism should not be unobtainable 

In conclusion, | would say that duo 
denal regurgitation, although occurring 
undoubtedly under normal conditions, 
is nevertheless rarely observed by the 
roentgenologist, and this discrepancy 
may throw some light on its clinical 
significance. Only in rare instances may 
it fully explain gastric retention, i 
most of these it is only a contributing 
factor alorg with the delayed phylori 
opening and prolonged pyloric spasm 
or gastric atony. 
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X-Rays and X-Ray Apparatus; An Elementary Course’ 
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Kingston Canada 


THE PENETRATING EFFECT In using the Impex plate the only dif- 


OF X-RAY 
VII. 
GENERAL PROPERTIES OF X-RAY 

76. Without entering at present into 
a discussion regarding the nature of 
x-rays, we shall note certain general 
properties. 

(1) Photographic—They effect a 
photographic plate or film in much the 
same way as ordinary light. The speeds 
of different makes vary and, for the 
same plate, the speed varies with the 
kind of rays used. 

(2) Fluores« ent x rays 
fluorescence in certain substances on 
which they fall. 


mean the emission of 


excite 


By fluorescence we 
visible light 
which continues as long as_ the 
x-rays strike the 
applications of this property are made 
in roentgenology, the first in the use of 
diagnostic 
work, the second in the use of intensify- 


substance. Two 


a fluorescent screen for 
ing screens for shortening exposures 
when radiographs are being made. In- 
tensifying screens, which are made of 
substances such as tungstate of calcium, 
ire placed directly in contact with the 
sensitive emulsion on the photographic 
plate or film. Wherever the rays strike 
therefore, the bluish 
(fluorescent) light emitted (which is 
much more actinic than x-rays) acts on 


the screen, 


the emulsion and so shortens the ex- 
posure to a marked degree. A reduction 
is much as five to ten-fold is quite 
normal. Care must be taken to keep 
the screen clean, for particles of dust 
will absorb the visible fluorescent light 
id spot the plate. The exposure may 
still further shortened by using films 
itized on both sides along with in- 
isifying screens on each side of the 
m. “In actual use intensifying screens 
mounted in rigid holders called cas- 
tes, in order that perfect contact may 
obtained between emulsion and 
reen’’ (Eastman Kodak Co.). 
In the Impex x-ray photographic 
ite’ we have an illustration of an ap- 
ication of the same principle. In this 
ite still further reduction in the time 
| exposure is obtained by spreading the 
‘ungsate of calcium on the plate itself 
in a layer directly over the sensitive 
emulson. By so doing, the fluorescent 
substances are so much more effective 
that reductions of the magnitude of 
twenty-five to thirty-fold are obtained. 
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ference from the procedure with the 
ordinary plate lies in the necessity of 
washing off the fluorescent substance 
immediately before development. 


(3) Chemical and Dehydrating Ff- 
fects—X-rays produce a discoloration 
of certain alkaline salts, liberate iodine 
from a solution of iodoform in chloro- 
form, and change the color of certain 
substances such as_ barium _platino- 
cyanide. 

(4)  Physiological—The burns 
which result from undue exposure of 
the skin to x-rays, the beneficial effect 
of the rays on certain skin diseases, the 
stunting of the growth of young ani- 
mals, are a few of the many examples 
of this important property, some further 
details in connection with which will be 
considered later. 

(5) Jonizatton—X-rays make the 
alr through which they pass conducting, 
as may readily be shown by placing a 
charged electroscope almost anywhere 
near a tube. On sending a current 
through the tube, it is at once observed 
that the leaf of the electroscope steadily 
falls until the whole charge has disap- 
peared. The rays have ionized the air 
in the neighborhood of the electroscope 
to an extent which at any given region 
s proportional to the rate at which the 
leaf falls. Should the simple experi- 
ment be repeated a number of times, 
each time placing the electroscope at a 
greater distance from the tube, it would 
be found that the leaf falls more slowly 
the further it is removed from the tube. 
This indicates that the ionization at a 
local region, and so the intensity of the 
beam of x-rays is greater, the nearer 
the region is to the tube. 


As the ionization property is the 
basis of the most accurate methods of 
estimating dosage when x-rays are used 
for treatment, the importance of this 
property cannot be too strongly empha- 
sized. Later, details of suitable ioniza- 
tion chambers will be given; at this 
place, however, a simple form of elec- 
troscope which the writer has found use- 
ful in lecture experiments, may be noted 
(Fig. 76). The leaf is attached to the 
usual metal support, which however is 
supported by means of the insulating 
bead of sulphur S. The whole is en- 
closed in an earthed metal chamber in 
one side of which is a window W cov- 
ered with very thin metal foil. The 
electroscope is charged by means of a 
movable rod R which passes through 


an insulating support to the outside of 
the box. 

(6) Penetrating Effect—There are 
few people nowadays who are not 
familiar with the fact that x-rays pass 
through fairly thick sheets of matter 
which we ordinarily call opaque. A 
thin piece of wood is almost as trans- 
parent to x-rays as window glass is to 
sunlight. But thin layers of any sub- 
stance are more transparent than thick, 
and some substances more opaque than 
others, and herein lies the basis of the 
familiar x-ray pictures. Radiographs 
are just shadow pictures, wherein de- 
tail is visible because of the unequal 
degree to which different parts of the 
subject photographed absorb x-rays. 
There are in consequence corresponding 
differences in density on the plate or 
film. As the whole application of 
x-rays both for radiography, and for 
treatment is bound up with the question 
of absorption of x-rays, the question of 
penetrating power will now be con- 
sidered in detail. 

77. It is first of all important to 
realize that the terms opacity, or 
opaqueness, or transparency, of a sub- 
stance to x-rays are very indefinite. 
An experimental illustration — will 
make the point clearer. Before the 
window of a charged electroscope (Fig. 
76) is hung a sheet of so-called pro- 
tective rubber. On placing a_ small 
x-ray tube a short distance away with 
target pointing towards the window of 
the electroscope, it is found that, when 
the tube 's running on moderate voltage, 
the leaf of the electroscope remains 
stationary or falls extremely slowly. On 
using a larger tube, however, operated 
at higher voltage, the leaf falls in a 
matter of a few seconds. The rubber 
is opaque to the first beam of x-ray, 
but far from it to the second. In other 
words, x-rays from some tubes are more 
penetrating than from others. 

78. Again, the same bulb when 
operated under different conditions 
emits rays which have different pene- 
trating effects. Suppose a Coolidge tube 
is used, with always the same milliam- 
perage, but at a series of different volt- 
ages. Suppose, further, that, for each 
voltage, the distance of the tube from 
the electroscope is adjusted so that in 
each case the leaf falls at the same 
rate, when the sheet of rubber is ab- 
sent. If now another set of readings 
is taken for each voltage, with corres- 
ponding distances, with the rubber 
sheet interposed, it is found that the 
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higher the voltage the more rapidly the 
leaf falls. 


the highet the voltage across a tube, the 


| he conclusion 1s obvious 


more penetrating the rays emitted. 
There are, therefore, different kinds 


whic h we 


ol x-rays may describe as 
hard, medium, or sofl, according as 
they are very penetrating, moderately 


penetrating or feebly penetrating. It 


will be recalled (Sec. 49) that the 
same terms are used to describe the 
state of a gas tube, a hard tube being 
one in which a higher voltage is re 


quired to maintain a certain current than 
But there 
is no confuson of terms, for we have 
seen that 
a tube means an increase in the pene- 
of the rays emitted. A 


is the case with a soft one. 


just a higher voltage across 


trating power 

hard tube, therefore, emits an excess 
of hard rays, a soft tube, an excess of 
soft ra But the terms hard, medium 


and soft are much too elastic for the 
measurement of so important 


the penetrating power 


accurate 
a quantity as 
and we must seek some means of ex- 
pressing degrees of hardness by definite 
numbers. In other 
scale °F f which the lity of 
scale in terms of which the quality o 


words, we need a 


a beam of x-rays may be expressed. 
MEANS OF MEASURING QUALITY 

79. Four different methods may be 
used: (1) Method I, involving a meas- 
urement of the voltage across the tube; 
(2) Method II, in which (a) it 1s 
necessary to determine the thickness of 
some standard substance required to re- 
duce the inter sity of a beam by 50 per 
cent, or (b) the intensity of a beam is 
measured before and after the insertion 
of a standard thickness of a standard 
substance; (3) Method III, in which 
the absorption of rays by two different 
metals is compared; (4) Method IV, 
by the direct measurement of the wave- 
lengths in the beam or of the so-called 
“effective” wave length. Each of these 
methods will be considered in turn. 

HARDNESS BY SPARK GAP AND 

BAUER QUALIMETER 

80. Since, as we have pointed out, 
the penetration increases with the volt- 
age across a tube, the length of the 
equivalent spark gap may be taken as a 


392 


RAY 





X 





AND RAY 





APPARATUS 


measure of the degree of hardness of 
the rays leaving a tube. The longer 
the gap, the harder the rays (see Table 
XIV). 

In the Bauer Qualimeter, we find a 
practical instrument which utilizes this 
same principle. It is an electrostatic 
s used somewhat like 
19, 


and therefore may be placed at any 


voltmeter which 
the voltmeter described in Section 


convenient place in the x ray room. The 
instrument consists essentially of two 
fixed plates between which two vanes 
As the higher the 
potential, the greater the deflection of 
this deflection is 
taken as a measure of the hardness of 
A pointer 


are free to move. 


the movable vanes, 
the rays leaving the tube. 
attached to the 
scale from which the hardness is read, 


vanes moves over a 


TABLE 


Absorption in 
2 cm. water 


Quality of Rays 
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called the Half Absorption Value, 1s 
clearly a measure of the hardness of 
the rays. The choice of a suitable sub- 
stance depends on several factors, but 
for work in radiology it is decidedly 
advantageous to use a substance whose 
absorption can be compared with that 
of body tissue. For that reason alumi- 
num, water, and bakelit? have been 
used, although it will be seen directly 
that aluminum is not satisfactory from 
th’s point of view. Here we may digress 
to ask, 

Wuat ts THE Most SulrABLe 

PHANTOM? 

82. A partial answer to that ques- 
ton is found in the work of Kroenig 
and Friedrich* from whose book the 
measurements given in Tables IX, X 


XI and XII have been taken. 
IX. 


\bsorption in 
> cm. meat 


I. 80.6 per cent 81.6 per cent 
IT. 68.4 per cent 70.0 per cent 
ITI. 63.4 per cent 65.4 per cent 


IV. 


not in “inches or centimeters of spark- 
gap, but in a purely arbitrary scale 
with numbers running from | to 10. 
Number | indicates a penetration such 
that the corresponding rays are com- 
pletely absorbed by 0.1 mm. of lead, 


number 2 by 0.2 


mm. of lead, and so 
on until we reach number 10 indicating 
rays completely absorbed by | mm. 
Numbers 4, 5 


respond to medium rays, smaller num- 
bers to soft, higher to hard rays. 


of lead. and 6 cor- 


In the Bauer Qualimeter, therefore, 
we have the first kind of penetrometer 
which has been used to express the de- 
gree of penetration by a definite num- 
Its usefulness, however, is | mited 
for several (a) Two bulbs, 
w.th exactly the same back-up, will 
not always emit rays of the same de- 
gree of hardness. (b) Again, the hard- 
ness of what are called characteristic 
x-rays (to be discussed later) does not 
increase steadily with the applied po- 
tential. (c) Layers of some absorbing 
substance are frequently placed between 
the tube and the place “‘treated,”’ and 
these filters, as they are called, alter 
the mean quality of the rays. It is de- 
sirable, therefore, to use more direct 
means of measuring the penetration, 
such as we have in Method II. 


ber. 


reasons: 


81. To use th’s method, layers of 
increasing thickness of some standard 
substance are interposed between the 
x-ray tube and some measuring instru- 
ment such as the electroscope, and the 
particular thickness determined which 
reduces the intensity of the beam exactly 
50 per cent. This thickness, which is 


9/./ per cent 


59.5 per cent 


To compare water with tissue, the 
extent to which the intensity of four 
different kinds of x-rays was reduced 
by a thickness of 5 cm. of water was 
compared with the reduction by 5 cm. 
of ground meat. The results are given 
in Table IX, where I, II, II] and IV 
refer to rays of increasing hardness. It 
will be seen, for all four of these dif 
ferent kinds of rays, 
w.thin one or two per cent, to the same 
tissue. In Table X, 


d and e refer to rays of in 


water absorbs 


extent as where 
a, b, €. 
creasing hardness, similar measurements 
are given for water and aluminum. 


TABLE X. 


Quality 5 cm. water 3 cm. aluminum 


a. 82.7 per cent 75.1 per cent 
b 81.1 percent 70.2 per cent 
c 71.8 percent 53.4 per cent 
d 62.4 per cent 37.3 per cen! 
e 58.7 percent 28.2 per cen! 


In this case, it will be seen that while 
for the softer rays (class a), aluminum 
absorbs to nearly the same extent as 
water, in the case of the most penetr it- 
ing rays (class e), it is very much more 
transparent. Now as water has been 
shown to be a good phantom for ts ue 
for all kinds of rays, it is evident tat 
aluminum is not, especially for \-ry 
hard rays. 

HarDNEss BY HALF THICKNES 

METHOD 

83. We return now to a consid: ra- 
tion of the second method of mea:ur- 
ing penetrating power, the method in 
which it is necessary to determine the 
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half absorption thickness D of some 


In Table XI 1s 


standard substance. 


TABLE XI. 

Thickness of Intensity of 
Aluminum Radiation 
0 100 
| 68.6 
2 | 
3 39.9 
4 32.4 
5 29.0 
6 25.4 
/ 21.7 
8 19.4 
9g 16.8 
10 15.0 


given a typical set of read ngs show- 


ing the gradual reduction in the in- 


tensity of a beam of x-rays when layers 


X-RAY 


AND X-RAY APPARATUS 











ample, deep-seated tissue were being 
treated with X-rays which of necessity 
would have to be very penetrating. In 
such a case the soft rays present would 
be almost completely absorbed by the 
ekin and intervening t ssue, and more 
harm than good might be done. To re- 
move the soft rays, filters are used, that 
is, layers of some substance placed be- 
tween the tube and the place treated. 
For protecting the skin from very feeble 
rays, aluminum, 
paper, tanned leather, chamois leather, 
felt, lead acetate lint and sodium ace- 
tate lint, are somet mes used. Metallic 


substances such as 


filters of greater absorption are also 
used, when ‘t is desired to obtain a 
heam of fairly homogeneous hard rays. 
The effect of filters for this purpose w Il 
be clear from an inspection of Table 


XII. 


TABLE XII. 


Quality Filter 
| None 
2 3mm. Al 
3 10 mm. Al 
4 } mm. Cu 


of aluminum of increasing thickness are 
interposed between the tube and the 
measuring instrument (such as electro- 
scope). From this table, or the cor- 
responding graph given in Figure 77 
it is easy to find out that the value of 
D, the th'ckness necessary to reduce the 
intensity from 100 units to 50 units is 
2.15 mm. But if we attempt to de 
scribe the quality of the rays leaving 
this tube by stating that their half ab- 
orption value is equal to 2.15 mm. of 
encounter a_ difhculty. 
[he same table (or graph) shows that 
the thickness necessary to reduce the 
intensity from 50 to 25 units, that is a 
econd 50 per cent, ‘s not 2.15 mm., 

might be expected, but 4.32 mm. 
lvidently the penetrating power of the 
ys after having transversed the first 
ew layers has increased. The 
the original beam 
ust have contained a mixture of rays, 
me more penetrating than others. The 
irst absorbing layers therefore removed 

greater percentage of the softer, less 
enetrating rays, thus transmitting a 
beam with an excess of harder rays. 
Now, the same can be shown with ref- 
erence to the beam of x-rays leaving 
iny tube—there is always a mixture of 
both hard and soft rays. Stepping up 
the voltage increases the average pene- 
trating power, but there are always 
soft rays present. 

FILTERS 

84. Because of the fact which has 
been emphasized in the previous section, 
it is often necessary to get rid of the 
softer components. Suppose, for ex- 


iluminum, we 


con- 
usion 1s obvious 


D for first 


50 per cent 


D for second 
90 per cent 


.8cm 2.25 cm. 
4 cm. 2.65 cm. 
25 cm 3.30 cm. 
7 cm. 3.75 cm. 


This table gives the thickness of 
weter necessary to reduce the intensity 
of four different beams of x-rays of in- 
creasing hardness; (1) from 100 to 
50 units, (2) from 50 to 25 units, 
with different conditions of filtration 
The table shows that rays which have 
been filtered with 10 mm. of aluminum 
or stll better, | mm. of copper, are 
fairly homogeneous, that is, successive 
reductions in intensity of equal amounts 
are produced by equal thicknesses of 
an absorbing medium. Such filters com- 
pletely absorb the softer components. 

In such cases the value of D is a 
fairly accurate measure of the quality 
of the rays utilized. Even in the case 
of rays which are far from homogene- 
ous, the half absorption value gives a 
good idea of the average penetrating 
power of the beam. For example, rays 
which have a value of D from 10 to 
15 mm. of aluminum are of average 
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values considerably greater 


hardness ; 
cerrespond to very hard rays, consider- 
ably less to very soft. Thus, if the 
same absorbing medium is always used, 
the values of D obtained for different 
beams of rays provide a set of numbers 
for comparing their average penetrating 
powers. The larger D, the more pene 
trating the rays. 

THE CHRISTEN PENETROMETER 

85. It is not always necessary, how 
ever, actually to have an ionization in- 
strument and to make intensity measure- 
ments smilar to those given in Table 
XI. There are other types of penetro- 
meters for enabling an operator in a 
very few minutes to obtain at least an 
approximate value of the penetration. 
In the Christen penetrometer, for ex 
ample, the quality is expressed in term: 
of the half thickness value of bakelit. 
The beam whose penetration is to be 
measured falls on a fluorescent screen, 
after one portion has passed through a 
perforated lead plate, and another 
through a bakelit step ladder (wedge). 
The lead plate contains small holes of 
such an area that the intensity of the 
beam is reduced exactly one-half. In 
actual use a reading ‘s taken of the 
particular thickness of the bakelit wedge 
bebind which the intensity of the flu 
as that be- 


Obviously this is 


orescert light is the same 
hind the lead plate. 
the reau red half absorption value, and 
the ouality is at once expressed in terms 
of this thickness. 

A bref reference will now be made 
to a few other penetrometers, in all of 
which penetration is measured by means 
of the third method, that is, by a com- 
parison of the absorption of different 
met als. 

THe ReENoist PENETROMETER 

86. This consists (Fig. 78) of a 
dise about an inch or more in diameter, 
with a central ring of thin silver, 0.11 
10 or 1? 
alum‘num thicknesses 
ranging from | mm. to 10 or 12 mm. 


mm. thick, surrounded by 
sectors of with 
The general appearance is somewhat 
like that of a spiral staircase. In ac- 
tual use, the penetrometer is placed 
directly over a photographic plate. As 
each section of the corresponding image 
obtained on development is blackened 
an amount which depends on the extent 
to which ravs are absorbed, there is 
one sector whose image shows the same 
shade or degree of blackening as that 
behind the silver center. Should the 
rays be made more penetrating, a thicker 
sector would have the same shade. Fig. 
79 is a reproduction of an actual photo- 
graph, for the use of which my thanks 
are due Dr. W. D. Coolidge. As the 
number of the sector which shows the 
same shade as the inner circle is taken 
as a measure of the penetrating power, 
we are provided with another arbitrary 
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scale of quality, Benoist 1, 2, 3 to 10 
or 12. Benoist, number 6 (B-6) for 
example, corresponds to a medium de- 
gree of hardness. This penetrometer 
depends on the principle that silver 
absorbs strongly practically all kinds 
of x-rays used in radiology. 


a ] 





Fig. 7S Benoist Penetrometer (Wapplet 
Kele« o.) 


THe WALTER RADIOMETER 

87. This consists essentially of a 
sheet of lead, perforated with eight 
holes, each of which is covered with 
a sheet of platinum, and the whole 
backed with a fluorescent screen. As 
the thicknesses of the pieces of platinum 
vary in geometrical progression from 
.005 mm. for hole No. | to .64 mm. 
for hole No. 8, the more penetrating 
the rays the greater will be the number 
of fluorescent spots observed on the 
screen. 

The degree of hardness is therefore 
measured by the number of the hole 
corresponding to the greatest thickness 
of platinum penetrated. 


THE WEHNELT CRyYPTO- 
RADIOMETER 


88. In principle this is similar to the 
Benoist Penetrometer. Behind a lead 
plate with a vertical slit is placed a 
fluorescent screen. In front of the slit 
's placed a flat strip of silver and a 
wedge shaped strip of aluminum, both 
of which may be slid along in a hori- 
zontal direction. Rays falling on this 
radiometer pass through the silver and 
the aluminum, thus causing the screen 
behind the vertical slit to fluoresce. The 
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penetration is measured in terms of the 
thickness of the aluminum wedge be- 
hind which the intensity of fluorescence 
is equal to that behind the silver. 

89. As the use of both the Walter 
and the Wehnelt penetrometers depends 
on visual observation of a fluorescent 
screen, it should be evident that care 
should be exercised that the lead plate 
provides ample protection for the ob- 
server. (See Sec. 91). 

COMPARATIVE VALUES OF VARIOUS 
PENETROMETERS 

90. As in the different means of 
measuring penetration which we have 
been discuss‘ng, purely arbitrary scales 
are used, it is highly important to be 
able to compare one scale with another. 
For example, in the Wehnelt scale, 
what corresponds to Benoist 7? The 
arswer will be found in Tables XIII 
and XIV, in which comparative values 
are given, one set after Knox, the other 
after Christen. 
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follows, therefore, that with the increas- 
ing use of higher voltages, both in in- 
dustry and in radiology, the importance 
of exercising the utmost care to guard 
against undue exposure to x-rays can- 
not be too strongly emphasized. The 
penalty wh ch so many pioneer workers 
had to pay for (in their case) excus- 
able ignorance of the dangers, should 
be a warning to all beginners in x-ray 
work. 

Protection is necessary not only be- 
cause of danger of burns and allied 
troubles resulting from undue exposure 
to the rays, but also because of the 
danger of contact with high tension 
wires and apparatus, as well as from 
noxious fumes developed in the x-ray 
room. What some of the necessary 
precautions are, may best be given by 
quoting from the report of the x-ray and 
radium protection comm ttee of Great 
Britain. ! 


TABLE XIII. 


Table of comparative values of various penetrometers (after Knox) 


Soft Medium Hard 
Bauer | 2 3 4 5 6 7 8 9 10 
Kehnelt .3 4 4.5 6 i> 3 oe. > 2 3.5 
Walter | Zz 2-3 34 4.5 5-6 6—7 Pe. iace” ue 
Beno st | 2 3 4+ ) 6 7 8 9 10 


TABLE XIV. 


Table of comparative values of various penetrometers (after Christen) 


Half-Value 


Layer in cm. Wehnelt Benoist 
0.2 1.7 | 
0.4 3.2 3 
0.6 4.8 + 
0.8 6.2 + 
1.0 7.3 5) 
Pe: 8.8 6 
1.4 9.8 7 
1.6 10.6 8 
1.8 11.3 8 
2 11.9 9 


PROTECTION 


91. Before discussing the fourth 
method of measuring penetration, we 
shall digress again briefly to discuss 
the subject of protection. We have 
seen that with increasing voltage goes 
an increase in the penetration of the 
rays emitted by a tube. In other words, 
as we have already noted, a substance 
may be absolutely opaque to rays from 
a tube on low voltage, and comparative- 
ly transparent when much higher po- 
tentials are utilized. With the high 
voltage machines now available, it is 
pozs ble to obtain x-rays which will 
penetrate 4 to 5 mm. of lead, or 7.5 
cm. of steel or iron. Indeed we have 
an industrial application in the use of 
x-rays to detect the presence of flaws 
in steel plates, copper castings, etc. It 


Spark gap 


Walter Bauer in cm. 
- 1-4 
4 2.8 3-6 
5 3.2 5-10 
5 4.] 6—12 
6 5.0 3~§5 
7 5.8 8-18 
8 6.5 12-25 
8 7.1 — 
7.5 —_—— 
7.9 ‘cine 


VENTILATION 


“1. It is strongly recommended that 
the x-ray department should not be be 
low the ground level. 

“2. The importance of adequate 
ventilation in both operating and dark 
reoms is supreme. Arrt-ficial ventilation 
is recommended in most cases. Wit) 
very high potentials coronal discharges 
are d fhicult to avoid, and these produce 
ozone and nitrous fumes, both of which 
are prejudicial to the operator. Daik 
rooms should be capable of being 
readily opened up to sunshine and fresh 
air when not in use. The walls and 
ceilings of dark rooms are best painted 
some more cheerful hue than black.”’ 

ELECTRICAL PRECAUTIONS 

“The following recommendations are 

made: 
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‘1. Wooden, cork, or rubber floors 
should be provided; existing concrete 
floors should be covered with ore of 
the above materials. 

‘2. Stout metal tubes or rods should, 
wherever possible, be used instead of 
w.res for conductors. Thickly insulated 
wire is preferable to bare wire. Slack 
or looped wires are to be avoided. 

**3. All metal parts of the apparatus 
and room to be efficiently earthed. 

“4. All main and supply switches 
should be very distinctly indicated. 
Wherever possible double-pole switches 
should be used in preference to single- 
pole. Fuses no heavier than necessary 
for the purpose in hand should be used. 
Unemployed leads to the high tension 
generator should not be permitted.” 

Deep THERAPY 

“Th’s section refers to sets of ap- 
paratus giving voltages above 100,000. 

“1. Small cubicles are not recom- 
mended. 

“2. A large, lofty, well ventilated 
and lighted room to be provided. 

3. The x-ray bulb to be enclosed 
as completely as p »ssible with protective 
material equivalent to not less than 3 
mm. of lead. 

"4. A separate enclosure to be pro- 
vided for the operator, situated as far 
as possible from the x-ray bulb. All 
controls to be within this enclosure, the 
walls and windows of which to be of 
material equivalent to not less than 3 
mm. of lead.” 

Full deta‘ls 
original report. 

Where transparency (for visual ob- 
flexibility is required, 
sheets of lead glass or of rubber im- 


will be found in the 


servation) o1 


pregnated with lead may replace lead 
itself. Such sheets should be consider 
ably thicker than . the corresponding 
minimum layers of lead; in the case of 
good rubber, from 2 to 4 times as thick, 
In the case of glass from 5 to 10. Dif- 
lerent specimens vary considerably how- 
ev Ultimately it is probable that 
suc; material will have to be sold with 
the standardization mark of the Bureau 

Standards, or, in England, of the 
National Physical Laboratory. It 
s| d not be forgotten, too, that rub- 
be: deteriorates with age, and should 
be renewed periodically. 

[he x-ray tube itself should always 
be covered with protective mater'al ex- 
cept for a small opening through which 
the beam to be utilized can pass. In 
addition to the permanent protective 
sheld usually found about a bulb, an 
extra protective layer of rubber as re- 
cently described by Pfahler® may well 


be used 


Dito , 
PENETRATION AND Wave LENGTH 
9? ° : 

92. The most exact way of describ- 
ing the quality of a beam of X-rays Is 
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found in the fourth method, that is, by 
giving the wave length or the effective 
wave-length of the beam ut lized. Be- 
fore this method can be discussed, how- 
ever, it is necessary to say something 
about the nature of x-rays. 
VIII. 
THe Nature oF X-Rays 

93. For many years after their dis- 
covery, the exact nature of x rays was 
a subject about which there was much 
speculation. Until 1912 there 
ample justification for naming them by 
the third last letter in the alphabet. In 
that year, however, as a result of the 
work of Laue, assisted by Friedrich 
and Knipping, it was exper.mentally 
demonstrated that the phenomenon of 


was 


interference could be obtained with 
x-rays, and that consequently they 
were a form of wave-motion. As the 


pioneer work of these men opened up a 
field of research which has led to tre- 
mendous advances in our knowledge 
both of x-rays and of other physical 
phenomena, it is desirable that all x-ray 
workers should clearly understand the 
fundamental ideas of wave-motion. 
Everyone is familiar with water 
waves, as well as with the fact that 
they may be bg, or very “‘tiny’’ as in 
the case of what we ordinarily call 
ripples. An observer wotching water 
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waves at all carefully cannot fail to 
be struck with two things, (1) crests 
and troughs repeat at regular intervals, 
(2) at any place at which he may fix 
his attention, the water goes through a 
to and fro motion; a floating block of 
wood bobs up and down, up and down, 
and so on. Now, these two features 
are characteristic of any regular train 
of waves. At any instant 
(imagine a_ snap-shot photograph 
taken) the positon of particles is re- 


given 


peated at regular intervals, which we 
call wave-lengths. A 
therefore, is the distance between suc- 
particles displacement 
and velocity with reference to their nor- 
mal position is the same, or to use the 
technical phrase, two particles which 
are in the same phase. In the case of 
water-waves, from crest to 
trough to trough, is a wave-length. On 
the other hand, if we fix our attention 
on the particles at any particular place. 


W ave-length, 


cessive whose 


crest, or 


we see that each particle at regular 
lime intervals, comes back to the same 
position. This time interval is what is 
called the periodic time or briefly the 
period, although more often we speak 
of the frequency or the number of com 
plete to and fro vibrations per second. 

It is net a difficult matter to prove 
that the wave-length is just the distance 
the wave disturbance travels during the 
time of one complete vibration of a 
particle. 

94. In sound waves we have exactly 
the same phenomena. As a train of 
sound travels along, the air 
particles at all places 20 through a to 
and fro motion. If we could take a 
snap-shot of the air, we should be able 
to see that certain particles, separated 
by regular intervals, are displaced 
exactly the same amount from their 
normal position. Should we take a set 
of tuning forks all of which vibrate at 
different rates we should observe some- 
thing else, and that is, that the wave- 
length is shorter, the more rapidly a 
fork is vibrating. Now, everyone 
knows that a person listening to such 
a set of tuning forks would hear for 
each one, a characteristic note of a 
musical scale. From what has just 
been stated, however, it should be evi- 
dent that physically we can describe 
the different notes by giving either the 
frequency of the fork (number of vibra- 
tons per second) or the wave-length 
emitted. The higher the pitch of the 
note, the higher the frequency, the 
shorter the wave-length. In sound 
usually we make use of frequency, but 
it is important to realize that we might 
describe different notes in terms of cor- 
responding wave-lengths. 

95. In ordinary (visible) light we 
have another important example of 
wave-motion. In this case, the medium 
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in which the vibrations take place is the 
invisible “‘luminiferous” ether. To 
visualize what is going on, one may 
think of vibrations of ether “‘particles,”’ 
or may make use of the modern con- 
ception that I'ght waves are electro- 
magnetic in character. On this point of 
view, when a train of light waves 
passes along there is (1) at any place, 
a periodic change in the electric and 
magnetic intensity, while (2) at any 
instant (compare the snap-shot above) 
the values of the electric and magnetic 
intens ty repeat at regular intervals, 
which we call the wave-length. More- 
over, just as in sound we have different 
frequencies and wave-length, so in light 
we have different colours. These also 
we describe physically in terms of cor- 
responding frequencies or wave-lengths. 
Although it is not always the case, in 
light it is more usual to use wave- 
lengths. To come to definite numbers, 
when waves of lengths ranging from 
approximately 0.00007 cm. _ to 
0.00006 cm. fall on the eye, the sensa- 
tion of red results. Physically, wave- 
lencth 0.000068 cm. is not the same 
red as. say 0.000065 cm.. but the eye 
probably would not be able to detect 
anv difference. Wave-lengths in the 
neighborhood of 0.000058 cm. cor- 
respond to yellow, and so on down 
through the ordinary spectrum until we 
come to violet, corresponding to wave- 
lengths a little greater than 0.000040 
cm. 
96. But light-waves are not the only 
ether waves with which we have to 
deal. There are waves longer than the 
longest red, and shorter than the short- 
est violet. On the long side we have 
first of all what is called the infra-red 
region, compris‘ng wave-lengths rang- 
ing from 0.00007 cm. to .031 cm. 
These waves, at least the shorter of 
them, are sometimes called heat waves 
because on absorption by a body on 
which thev fall, they give rise to a 


97. Turning to the other end of the 
spectrum, we find first of all the ultra- 
violet region comprising waves which, 
but a few years ago, ended at 0.00001 
cm., but which in the last year or two 
have been obtained as short as 
0.000002 cm. In ultraviolet therapy 
use is made of the waves in this region 
from approximately 0.00004 cm. to 
0.00002 cm. (For information regard- 
ing th's field of work, readers are re- 
ferred to the series of articles recently 
published in this Journal by Dr. A. J. 
Pacini).* In passing we may note that 
these short waves are very easily ab- 
sorbed by matter, a thickness as small 
as | mm. of air at atmospheric pres- 
sure absorbing beyond 0.000017 cm. 
For the measurement of the extremely 
short waves in this region apparatus 
with air at very low pressure must be 
used. Glass itself is transparent only 
to waves a I'ttle beyond the visible 
violet, and for that reason, quartz 
(opaque beyond .0000185 cm.) must 
be used in lamps designated for their 
ultraviolet output. 

Coming to x-rays, we have seen that 
the work of Laue, Friedrich and Knip- 
ping showed that these also are ether 
waves, usually of wave-lengths much 
shorter than even the shortest ultraviolet. 
While the complete range extends from 
0.000005 cm. to 0.0000000006 cm., 
in radiology, the rays utilized have 
leneths ranging from 0.000000003 to 
0.0000000006 cm. Finally we have 
gamma rays of radium, the shortest 
known ether waves. with wave-lengths 
ranging from 0.000000014 _ to 
0.0000000001 cm. 

THE ANGSTROM 

98. Because of the extreme short- 
ness of both v'sible and invisible light 
waves, another unit of length is gen- 
erally used. This new unit, which is 
called the Angstrom, is simply 10° 
cm., that is, one hundred-millionth of a 
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centimeter. Thus, instead of writing 
0.00006 cm., we write 6000 ang- 
stroms or 6000 A.U., and the range 
of wave-lengths used in radiology ex- 
tends from 0.3 A.U. to 0.06 A.U. 
Table XV_ gives a summary of all 
classes of ether waves with approximate 
l'mits, while Figure 80 shows graphi- 
cally (logarithmic scale) the complete 
range. It should be clearly understood 
that, although one class is called elec- 
trical, all these waves are of the same 
character, all electromagnetic. Dif- 
ferences in their properties correspond 
solely to differences in their wave- 
lengths. In the next article questions 
of penetration and wave-length will be 
discussed and a brief reference will be 
made to the method of measuring x-ray 
wave-lengths. 
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considerable amount of heat. The 

name, however, is not a happy one, as 

shorter waves also on absorption give Range of Wave Lengths 

rise to heat. I ed os ul as Sah 10° cm. to 0.08 cm. 

Next we have the still longer elec- Infra-red ...............--00200 0.031 cm. te 0.00007 cm. 

trical waves which have lengths nearly? Visible .....................-0-. (0.00007 cm. —0.00004 cm. | : 

as short as the longest infra-red, and } 7000 A.U. — 4000 A.U.{ 

as long as those used in wireless. In UJ traviolet in Therapy.............. 4000A.U.— 2000AU. | 

“*Radio,”” for example, wave-lengths of Fxtreme Ultraviolet................ 4000 A.U. — 200 A.U. 

the order of several hundred metres are X-Rays ...................-00-. 500 A.L 0.06 A.U. 

used, while we may have electric waves X-Rays in Radinlogy.............. 0.3A.U. — 0.06A.U. 

even miles in length. Gamma Rays of Radium............ 1.4AU.— 0.01 AU. ! 
; 
‘ 
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Dental Radiology 
EGINNING with th: 


the Journal to include publications of 
vital interest to those especially concerned with the dental 


the pr pose ol 


immed te and 


January issue it 


aspect of the science of radiology. 

Two series of articles are under preparation nd the 
first numbers of these have been received at the editorial office 
Coming as these series do from men of long experience and 
of unquestioned ability, and written in clean-cut, logical 
fashion upon subjects of pract i] interest, they will be of 
very great value to those especially interested in dental and 


oral pathology as well as to the general radiologist. 


Dr. William Lete Shearer. M.D., D.D.S., F.A.C.S.., 
and Dr. Albert D. Davis, M.D., D.D.S., of Omaha, are 
joint authors of a series of articles upon impacted and un- 


erupted teeth, root-end pathology, and tumors of the jaws. 


Dr. Shearer is a member of the American Association 
of Oral and Plastic Surgeons and is Oral Surgeon to the 
Swedish Hospital of Omaha. He is Visiting Surgeon to 
numerous Omaha hospitals, among which are the Methodist, 
the Clarkson, the Presbyterian, and Wise Memorial Hospi 
tals. Also he is Instructor in Oral Surgery in the National 
Post-Graduate School of Orthodontia, Kansas City, Mo. 


Dr. Davis is Oral Surgeon to the University of Ne- 

aska Hospital, Omaha, and is also Instructor in Oral 

Surgery to the University of Nebraska College of Medicine. 

The second series is by Dr. William A. Lurie, M.D., 

of New Orleans. Dr. Lurie has specialized for twelve years 

upon diseases of the mouth and particularly upon dental 

roentgenography. His series will deal with the technique 

and interpretation of shadows on the film, together with the 
clinical significance of these shadows. 

Dr. Lurie has for years held classes in the interpreta- 
tion of dental films and he has most generously offered to 
conduct a dental questionnaire in connection with his articles. 
Readers may ask any question upon Dr. Lurie’s specialty 
and he will answer these questions in the columns of the 
Journal. Questions to be answered in the January issue of 
the Journal should be sent in at once to the Journal office, 


121 South 33d Street, Omaha, Nebraska. 



































EDITORIAL |f 





Chicago Physiotherapy Meeting 


T IS with a good deal of satisfaction that we can report 

the success of the Chicago Physiotherapy meeting, held 
at the Logan Square Masonic Auditorium, October 15th 
to 19th. 

Four hundred and sixty-four physicians were registered 
from twenty-nine states, Canada, China and India. Not a 
single doctor who was scheduled to appear on the program 
missed his appointment, and all who attended were highly 
pleased with the program, as shown by the fact that none 
of them missed any of the lectures. Many men who had 
come into Chicago in advance of the meeting of the American 
College of Surgeons, came out the first morning and were 
so well pleased that they remained for every succeeding 
lecture. 

It is a significant fact that, without a dissenting vote, 
the men there present passed a resolution to join the Ameri- 
can College of Radiology and Physiotherapy. Such a re- 
sponse shows without doubt the wisdom of the formation of 
the College, indicating as it does the widespread desire of 
the men engaged in this work throughout the country for 
some such high class organization. In the past the members 
of the medical profession have looked with distrust upon the 
physician engaged in practicing physiotherapy because in 
America this method of treatment was so universally in the 
hands of charlatans, but the valuable help which it rendered 
medicine during the World War has done much to overcome 
this prejudice, and it seems that now is the opportune time 
for the medical profession to organize physiotherapy. Only 
in this manner can the value of this branch of therapy be 
saved to the medical profession and taken from the realms 
ef the cult and the charlatan. It is much better to work from 
the inside out than in the opposite direction. The valued 
work of the American College of Surgeons stands as an 
ideal toward which the American College of Radiology and 
Physiotherapy strives in this branch of therapy. That is, 
cooperation of all men practicing x-ray diagnosis or treat- 
ment, radium treatment or physiotherapy treatment. 


Let Electricity Figure It Out 
R. GEORGE W. CRILE, a Cleveland 


surgeon, thinks that man is simply a mechan- 
ism run by electricity and chemical reaction. He 
says electricity is the flame of life burning in some 
28,000,000,000,000 cells of the body, each cell 
itself a tiny wet battery with negative and positive 
pole. 

A few weeks ago, Dr. Francis A. Cave of 
Boston predicted there would come a time when 
human beings would absorb electrical vibrations 
instead of eating food. Recharging the body with 
energy will be done in the future by apparatus 
that will connect the body with a supply of elec- 
tricity, he said. 

We do not know whether to feel happy or sad 
about electricity. Perhaps the currents of elec- 
tricity that make happiness and sadness did not 
get the proper stimuli from our meditation. If we 
could only feed our mechanism a charge of energy 
for a brain storm, the task of figuring out what 
man is, might be simple as a piece of mechanism 
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run by electricity. We find ourselves no closer to 

knowing what man is than Tennyson was to know- 

ing what the flower in the crannied wall was. To 

tell us that man is an electrical machine is like 

explaining death by saying man dies like a dog. 

But who knows how a dog dies? 

So we leave the doctors with their experiments 

to argue about it and about. And we wonder 

what the grocers, the butchers, the bakers, the 

farmers and all the folks who feed us will do if 

the time ever comes when we shall eat lightning. 

Gosh, what will the dentists do?” 

The above editorial appeared in the Omaha World 
Herald, October 24, 1923. What now about the need for 
education of the laity on medical and scientific subjects ? 


Service in Radiology 
OMPARATIVELY speak’ng, I am young in the field 


cf radiology; eight years measures the span. The 
allurement of a rew and fascinating method of diagnosis 
drew me to the field. Diagnosis is the prop upon which 
therapeutics lean for support. Without diagnosis all therapy 
becomes empirical. My faith in the new method has been 
justified. Still I have never come to look upon the diagnostic 
value of x-ray as more than an important adjunct to the old 
reliable careful history and physical examination. The at- 
tempts of many radiologists to force the x-ray into the 
exalted position of a court of last resort has brought nothing 
but discredit and rebuke upon us. 

I had not ventured far afield in this new realm of 
medicine unt! I became so fascinated with the work that 
all else seemed of small interest to me in comparison. With 
increasing interest was born a love for the work that brought 
with it all of the attributes of love, pride and joy in ac- 
cemplishment, disappointment and sorrow in its failures and 
shortcomings, disgust and anger at its abuses. 

Naturally, such an attitude looks solicitiously upon 
anything that influences, favorably or unfavorably, the de- 
velopmert of the science. I am sure that most of my asso- 
ciates, and more particularly those who follow the practice 
of radiology exclusively, share my feelings in this matter. 
Exclusive practioners and even those who use it merely as 
a necessity forced upon them by modern medical arma- 
mentara, must have an interest in this very important diag- 
nestic and therapeutic method, and increased success in its 
mechanical, physical, technical, diagnostic and therapeutic 
phases brings elation to older workers. 

Except for one reason no individual or group of in- 
dividuals would hamper or obstruct, wittingly, these de- 
\elopments. This reason is personal greed, passion for per- 
sonal aggrandisement. This is an unpleasant and unfortunate 
truth. Throughout the entire world of radiology, its pro- 
eress, its use‘ulness, its value to both the medical and lay 
werlc’s, is beirg obstructed by that great curse to human 
pregress everywhere and in every realm of endeavor. Selfish- 
ness, avarice and greed, the monsters that sacrifice every 
\irtue for their own worldly advancement are responsible 
for much that now exists in and must be eradicated from 
t' e werld of radiology. 

In the effort to win fame and fortune to themselves 
individuals, groups, cities, states and nations have followed 
ruthless methods urtil today this old world is in a state of 
chaes that beggars description and I am sure that selfishness, 
avarice and greed are playing the stellar roles in the etiology 
of our present world ills. There is a remedy for these ills, 
there must be, else civilization must totter and fall. 

What is true of world politics is true of our profession 
of radiology. We must subscribe to and follow faithfully 
the principles of the golden rule and place service in the 


398 


exhalted position to which it belongs if we are to achieve 
success. Adequate reward will follow as surely as day fol- 
lows night or the seasons follow each other in perpetual 
rotation. 


Time was when radiologists were few and equipment 
was inadequate and difficult to obtain. Much of it had to 
be acquired by personal construction. Then the pursuit of 
radiology was largely a matter of interest in a new and 
fascinating form of physical energy, then men studied to 
solve a new and difficult problem. It was during that period 
that the most stable and laudable achievements were made. 


Not for long, however, did personal greed withhold 
its blighting influence from our loved profession, and from 
then until now rad ology has fought this conscienceless mer 
cenary demon. Unscrupulous avarice, greed, and self-seek- 
ing service has produced incompetent men, with no real pride 
or interest in the science of radiology as an ethical profes- 
sion. These men, having not the slightest idea of how to 
interpret shadows in terms of pathology, have purchased 
equipment from short sighted salesmen, and let the full meas- 
ing of those words be felt. The principal idea with such 
men is to possess a new office fixture as an added lure, which 
when kept well lubricated with buncomb will produce a 
mighty psychologic shock upon the receptive sensorium of a 
trusting and easily deluded clientele. It is so easy to prove 
a previously made diagnosis. 


Also there has been produced the individual who, al- 
though he may or may not know his science well, has fool- 
ishly enough made exorbitant and unreasonable claims for 
x-ray as a diagnostic and therapeutic measure, thereby under- 
mining the confidence that would otherwise be reposed in it, 
bringing the entire science into disrepute and subjecting it 
to ridicule. 


X-ray diagnosis has made a mighty impression upon 
the minds of many diagnosticians, as well as upon laymen, 
even to the extent that they fear to express their own opinions 
in the presence of the radiologists. This feeling so common 
today is, | am sure, the result of exorbitant claims made for 
x-ray by the class of men just referred to. They have for a 
season succeeded in deluding the average referring physician, 
but the time is soon to come when these men will awaken to 
the fact that their most dependable props still are history and 
physical examination. Referring physicians will expect from 
the radiologist a report covering only those features of the 
case that are detectable in normal shadows or alterations 
therefrom. Furthermore, this report should be a statement 
of conditions found in terms that may be of use to the intern- 
ist, Or surgeon in many phases of his examination. To illus- 
trate: When an internist examines a stomach he wishes in 
formation concerning all its phases—anatomic, physiologic 
and pathologic deviations. Before the days of x-ray he at 
tempted to detect these things by other methods. We al! 
remember how the stomach was inflated with gas to de 
termine its size and location. This was before the day of 
x-ray. Now the diagnostic use of the ray furnishes this and 
other data on a dependable basis. Therefore, your report to 
him should come back covering those features that the x-ray 
demonstrates as no other method has done. It should, in the 
case of the stomach, which we are using for illustration, in 
clude details such as size, shape, position, mobility, tone, 
peristalsis, contour, location of tender points, emptying time 
motility, etc. Append your opinion as to existing pathology 
gleaned from your x-ray examination, and this data, togethe: 
with other laboratory findings and the information obtained 
by the internist will constitute the materials from which con 
clusions as to diagnosis will be drawn. 





It is no disgrace and no belittling confession that x-ray 
is but an adjunct in diagnosis. Come, let us reason togethe: 
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EDITORIAL 


radiologists, laboratory men, internists and surgeons, in order 
that we may render service. 

I hope that standardization of x-ray reports may soon 
be an accomplished fact. I think I see possibilities for much 
benefit to the science of radiology, to mention but one item, 
| feel that it would do much toward eradicating the buncomb 
from x-ray diagnosis. 

I hesitate to say that the characteristics mentioned 
above are responsible for the next type I will discuss. I 
really think this type is the unfortunate victim of circum- 
stances over which he once had control but now has fost it. 
| refer to the under-prepared individual who is over-equipped. 
Commercialism has forced upon us (ard here I refer to the 
mine-run of radiologists and not to the few who are pre 
pared by careful training, long and large experience) “‘big 
Berthas”’ if | may be permitted to use this term, that are 
so potent for much harm as well as some good in therapeutics 
Keenness of competition and the desire to impress the lay 
public with our stupendous equipment has placed in the field 
indiscriminately these machines which I feel sure, because of 
their indiscriminate use, are going to react most unfavorably 
upon radiotherapy. 

Had they been held well in check and kent in proper 
hands until the development of mechanical, physical and 
technical details that would have made their use more nearly 
fool-proof, I can see how the eventual good that is to come 
from their use would have been ours without the great harm 
that now is in the harvest. 


There are numerous manufacturers of these big guns 
and their product must be sold. Whether there are gunners 
trained to use this heavy ordnance is a matter of secondary 
importance to them. They are forced, through commercial 
necessity to market their product and the public, the trusting 
public, must pay the price; and here let me say that lay- 
publications, in their craving for the sensational, are largely 
responsible for injecting into the public mind exorbitant claims 
and false impressions of this startling piece of heavy artillery. 

Also here let me plead with our leaders a point that 
I wish to make. There are in all specialties of medicine men 
who stand at the head, leaders, if you please, and to these 
we look for guidance. We listen to them, we read what 
they write, and they should, respecting the faith and trust 
we repose in them, be most careful in reporting upon their 
work. I have had reports from some of these that were 
misleading to this extent. They told of the good they had 
accomplished, the beautiful results they had obtained, but 
had a serious lapse of memory and forgot to mention their 
bad results and fatalities. When we who have sent these 
cases in for heavy treatment have had them returned to us 
in wooden shrouds or in such condition that they soon 
succumbed, death being due absolutely to over roentgeniza- 
tion, we have felt solicitious and sympathetic, but when 
later we hear these same men report on their work and 
forget to mention these fatalities we become distrustful and 
disgusted. We come to look upon them as placing their 
own personal interests above those of the profession in its 
ultimate development. 

Not long since one of the leading internists of the 
Middle West said to me: ‘I have my fingers crossed on the 
entire proposition of higher voltage x-ray treatment.”” This, 
gentlemen, is because of the bad results directly traceable to 
too much mechanical and too little mental equipment. 

ext, it seems necessary to mention that low-bred but 
altogether too numerous type w ho seems to feel, that in order 
to increase one’s business and magnify one’s qualities one 


must tear down and discredit every opinion given or diag 
nosis made by a competitor in the tributary field. We see 
this spirit too frequently among practitioners in every field 
of medicine and surgery, and it is due to this that much of 
the lack of confidence in the profession as a whole 
and it may be very largely responsible for the flourishing of 
sectarian practitioners. 

What I am protesting 
launching of floating bombs in an uncharted 
protection is offered to passing ships. 


results 


against is the indiscriminate 


sea where no 
is being crowded )fession 
an over-supply of equipment for physiotherapy. It is being 
grabbed up by every cult pract cing the healing art. This 
is being encouraged by venders of the working tools of our 
profession who make exorbitant claims as to t! 
value of these new office decorations which are 
usful therapeutic measures if properly used, 
thusiesm breeds unjustifiable claims that 
unfavorable 
ment. 


lust now there n Yr pre 


e therapeutic 
really very 
but over en- 
bring 
Time will bear me out in this state- 


] 
Ww il] surely 


reaction. 


let me quote from a letter mailed out by Drs. Mullins 
and Spencer: 

“In view of the wide interest in, and the great 
importance of the various phases of 
and physiotherapy, 
perative prerequisite 
science of medicine 


radiology 
ard concomitantly, the im 
of solid grounding in the 
as a condition of intelligent 
practice of these branches of the medical profes- 
sion, this meeting has been arranged—a meeting 
like which has been long in the 
oficers of these organizatiois, but which 
now has never been possible of accon 
that the impetus given this co- 
idea by the action of the 

Medical Association at its latest meeting in San 

Francisco has been of invaluable benefit to us in 

completing these arrangements, and 

earnestly believe, prove a great forward step in 
bringing us all nearer the standands to which we 
aspire. To quote briefly from the minutes of the 

A. M. A., as reported in its journal, issue o! 

July 14th, page 120: ‘We feel, however, that 

the Association should recognize the increasing 

importance of special medical activities, such as 

radiology, physiotherapy and occupational therapy 

* * * and we recommend that the pt 

can Medical Association recognize the science of 

radiology as an integral part of medicine and 

surgery.” 

The purpose of the meeting is clearly stated. We are 
asking for recognition. We are certainly worthy of it, and 
what | have written I hope you will interpret in the spirit of 
constructive criticism coming from one who takes the position 
that prophylactic measures, instituted to prevent the canker 
of those ills mentioned above from infesting our profession 
are timely. We can not totally eradicate these evils, but we 
can keep them at a minimum by each of us holding strictly 
to the practice of service before self. 


W. A. Rusu, M.D., 


minds of the 
until 
iplishment. 
We may say 


operative American 


will, we 


Beatrice, Neb. 
Utah Society 


MEETING of the Utah Society of Radiology and 
Physiotherapy was held in Salt Lake City, September 
18th, under the presidency of Dr. Mark Brown. The next 
meeting, to be held in six months, will take place in Ogden. 
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Electro- Thermic Coagulation 


HIS PATIENT is a man who at 

the time I first saw him was 48 
years of age. Following the Omaha 
tornado of 1913, in helping to clear 
away the wreckege, he bruised bis hand 
near the cardinel’s snuff box. Shortly 
thereafter he noticed a lump in that 
plece and consulted an old-time friend 
The surgeon made 


of his—a surgeon 


a dizgnos’s of sarcoma. He was re- 


ferred to me for x-ray examination, 


which showed that the sarcoma sprang 
periosteum the 
After we had discovered it 


from the covering 
trapezium. 
arose from the bone, the surgeon wanted 
to amputate the forearm, but the pa- 
tient refused. He was referred back 


to me for treatment. 


We anesthetized the patient with 
ether, and used electrothermic coagula- 
tion, coagulating the tumor itself and 
destroying some of the tendons and the 
This 
is an unusual condition and an unusual 
but the 
wh'ch we obtained justified the adop- 


bone as well as the other tissues. 


method of treatment, results 
tion of this unusual method, because the 
patient is living and well nine and one- 
half years after the treatment was 
given. 

This is the only case, so far as I 
know, in medical literature where 
periosteal sarcoma has been entirely 
eradicated without operation. I would 
like to have him show his hand to you. 
It is deformed, of course, because the 
tendons were destroyed. He has good 


use of two of the fingers and can use 
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(maha 


the others enough to enable him to 
carry on his occupation. Following the 
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half years after tre 
and deformity resulting fron 


Photo nine and one 
showing 


tissues and bone 
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Renal Tuberculosis With Calcification 
C. H. DOWITT., M. D. 


Valparaiso, Indiana 


mo mC. S., 


to me for an x-ray examination of 


We concluded that it was a case 
healed renal tuberculosis with calcifi 


age 40, was referred 


the spine, following an injury to the _ tion. 
back. 

The film interesting 
pathological condition of the right kid 
ney, showing three calcified areas within 
the kidney shadow. 

The patient had no urinary disturb- 
ance, and the urinary examination was 
negative. 

She stated that about fifteen years 
ago she had kidney trouble for some 
time and that a diagnosis of renal 
tuberculosis had been made at that 
time. 

Roentgen ray examination of the 
chest revealed evidence of healed pul- 
monary tuberculosis. 


revealed an 


treatment with the electrothermic coacu 
lation, he had x-ray treatment as well 


} 


ol 


1 





a ae NEE Fe 














co! 
acl 
be 

the 


tu 
nec 
irre 
thir 
pal 
she 
lik 
ma 
der 
tlir 


chy 


ral 
ma 
lus 
lus 
f 

firs 
fine 


gu 


| 
el 


eee ee ey 









































_T ABSTRACTS“? REVIEWS __|T 


A Roentgenological Study of Tuber- 
culosis of Lungs and Intrathoracic 
Infancy and Early 


[. kdward Liss, M. D., 


Glands in 
( hildhood 


New York Nursery and Child's 
Hospital and Cornell University 
Medical School Am. | * M. Sc. 
166:396-402, September, 1923. 
OUTLINE. roentgen ray examina- 
tions help the pediatrician to cut 
down the percentage ol avoidable er- 
ror in final diagnosis and are an in- 
valuable help in prognosis. In_ the 


diagnosis of tuberculosis and_ respira- 
tory infections of all kinds the x-ray 1s 
invaluable when clinical signs are con- 
lusing. 
In the 
intense 


are much 
adult and 
changes are massive | here 1s 
definite predilection of the 
lymphatic structures to disease. Chron- 
icity 3s exceptional and the early 
of the disease ave difhcult of dif- 


infant, reactions 


more than in the 
more 


also a 


stages 
jerentiation. 

Generally speaking, the changes fall 
under two heads, glandular and those 


ittacking the parenchyma. Glandular 


changes may be paratracheal, peri- 
hiius or peribronchial, the first named 
change coming earliest in child life, 
the last later. One region or several 
may be affected but eventually an en- 
tire chain is affected. 


lhe early glandular changes show 
plate an evenly outlined shadow 


ul 
upper mediastinal region, round- 


in t 

ed elongated, dependent upon the 
deg: of congestive reaction and the 
numler of glands involved. Smooth 
cont and even densities are char- 
acter) sti Conflicting shadows may 
be neoplasms, congenital anomalies or 
the mus, 

second stage in glandular 
tube sis shows changes due to 
neci and fibrosis. Outlines are 
irre . blotchy, with so-called mot- 
ting. and there may be a zone of 
pat vmal congestion. If all this 
sho diagnosis of tuberculosis is a 
Ike 1c. Retraction of the shadow 
ma ke place with an increase in 
der and accentuation in the mot- 
tlir 1 definite progression to paren- 
chy nvolvement may occur. 

I chymal changes may be pleu- 
ral pulmonary. Pleural changes 
may either (1) an intralobar ef- 
lus! r (2) a complication of a dif- 
luse pulmonary involvement. In_ the 
rst type the process is sharply de- 


hned usually between the upper and 
lobes 


middle and usually subsides 








| aving a definite linear scar, but not 
all such scars are tuberculous. In the 
second type the changes may be ser- 
ous or fibrous, serous in small quanti- 
ties, fibsous in fine filament-like bands 
or, rarely, a diffuse plastic mass, not 
unlike adult pleuritis, shows. All 
combinations of types are present and 
the authors have never noted a primary 


uncomplicated tuberculous serous or 
fibrinous pleurisy. 

Pulmonary changes are of three 
types 1) bronchitic, (2) broncho- 
pneumonic, (3) and lobar. The first 


is but a stage in a general miliary in- 
fection, tubercle barely discermble, 
death intervenes before full growth of 
tubercle. Markings cre accentuated 
and somewhat congested in appear- 
ance. This change is also seen with 
general miliary abscesses, due to ter- 
minal sepsis. If disease is prolonged 
the process merges into the secondary 
bronchopneumonic type which may be 
a bronchopneumonia from the begin- 
ning; if lobular in type the disease 
may be confined to one lobe or there 
may be extensive involvement with no 
area larger than one-half centimeter. 
In diffuse involvement the lung may 
be so riddled that only a few normal 
areas can be seen and every conceiv- 
able change may be manifested—muin- 
ute effusions, fine fibrous bands, local- 
ized areas of thickened pleura, cav- 
ities, etc. The lobar o1 massive tuber- 
culosis is the rarest type. Two in- 
stances of annular shadow have been 
found present in infancy. For exact 
visualization of the changes repeated 
roentgenographic investigation is very 
necessary. 


Epilepesy. Ward W. Harryman, 
M. D., and Samuel W. Donaldson, 
M. D., Uni. Michigan Med. 
School. Jour. A. M. A. 81:81 3- 
815. Sept. 8, 1923. 
A review of the literature upon the 
subject would lead to belief that 
a colonic stasis exists in constipation 
associated with epilepsy. In the au- 
thor’s experience roentgen examina- 
tions proved that instead of a colonic 
stasis a hypermotility of the large 
bowel was present in more than 50 
per cent of cases and that the others 
had normal motility. His conclusions 
read thus: “(1) No definite evidence 
of colunic stasis is found by roentgen- 
ray examination of the gastro-intestinal 
tract of epileptic. (2) The term 
‘constipation’ is a complaint of the 


patient and associated with a cathar- 
tic habii. It does not indicate colonic 
stasis. (3) There are no indications 
for surgical procedure to relieve these 
patients of colonic stasis, since a true 
colonic stasis does not exist.”’ 
Roentgen Treatment of Primary Poly- 
globulia. Frode Rydgaard, M. D., 
Acta Radiologica, 2: No. 7, 242- 
260. June 1923. 
HREE case reports are submitted. 
One was cured of polyglobulia 
by x-ray radiation of the spleen and 
the others by x-ray sadiation of spleen 
and bone marrow. The former 
method alone usually produces no ef 
fect upon the disease but vigorous 
x-ray radiation of the bones seems to 
be an effective remedy. COuly the 
long tubular bones should be irrad- 
iated as it is here that hyperplasia is 
found, and they are usually also the 
seat of a great deal of pain with this 
disease and irradiation affords relief. 
If the spleen is enlarged it is irrad- 
lated hut otherwise it is not. 
he aggregate dosage must be fairly 


large. Cauticn is called for in the 
single series treatment else a sharp 
decrease in erythrocytes may bring 
about extreme exhaustion—and it 


must be remembered that the fall in 
the number of red corpuscles may not 
occur until some weeks 
ment. 

Series treatments of 10 single doses 
of 2 to 3 “Sabouraud” are given on 
one area and after each series the pat- 
rent must be observed for a month 
when, if the red count does not fall 
below five million, a new series is 
given. A\s soon as it does fall below 
five million treatment is postponed for 
atime. wo to four series are usually 
sufhcicnt. The dosing of the spleen is 
a disputed question. The author states 
that “it perhaps is permitted to con- 
clude that the dosage for the 
spleen should be between 8 and 16 
Sabouraud.”’ 


after treat- 


Dermatitis Artifacta Simulating Roent- 
gen Dermatitis. George M. Mac- 
kee, M.D., and George C. An- 
drewes, M.D., College of Phy- 
sicians and Surgeons, New York 
City, Am. J. Roentgenol. 10:61 7- 

622, September, 1923. 

HE introductory paragraph is an 
abstract of the article. It reads 
thus: “In this article attention is 
called to the fact that self-inflicted 
injuries, lesions and eruptions, that 
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may be c ified under the general 
heading « dermatitis artifacta (mal- 
incering, dermatitis factitia, feigned 
crupticns, neurotic excoriations etc.) 
may spontaneously or accidentally 
mulate roent 1 or radium derma 
titis; also that malingerers may inten 
ti nally and more ol less successfully 
mitat roentgen or radium derma 
titts In t latter instance the ob 
ject is revenge, to avoid work, to col 
lect insurance, to excite sympathy, int 
crest ar, et The fact that self- 
nflict eruptions may simulate roent 

n or radium dermatitis to a degree 
that will deceive the inexperienced ol 
the unwary, is of scientific interest and 
of medico!:gal importance.” 

Several « reports are submitted. 


What Cause the Healing Action of 


foentcen Rays? Summary of a 
. of 
P?} by G. Holzknecht, M D. 
1 > 

Read in Apnil, 1923 before the 
( Se a Le A veh 
2 rman Koentgen Society Arc! 
Radiol. é i lectroth 28:85-89, 
Suaust, 1923. 


Vienna believed that 


-REUND of 


A rcentzen effects were caused by 
electrical dis rzes outside the tube 
Had this been true radiotherapy 
would have ceased to exist. “If the 
sumption is wrong, that ray treat- 
wert frequently causes functional in 
cul de sa 


ease, then we are in a 

' * it occurred quite recently 
1 

unit cose for carc! 


” 


sarcoma, 


e of tl 
noma and 


by ist has devoted endless 


! 
rent of dosage and 


n vy { measuren 

the cflort to secure equal distribu 
icn of cosace and of this Dr. Holz 
krecht say “The tenacity with which 
t vestigations have c yntinued 
rust | 1dmuired, ut at times on 
e] t ! ) overestimated idea.” 
In med he reminds us, it is cus 
{ to use quantity of medica- 
tic table to the individual case un 
lr treatment, the best dose being the 
ne kavine the least damaging effect 
ond tl itest. modifying result 
hut not so with x-ravs. He questions 
the cor ( this and asks ‘if 
thre is su t-ing as a stimulative 
ose 


Arndt-Schulz laws, 
from pre-chem- 
that the dicta 


quantities of 


He attacks the 
“dating as they do 
istry days’, and says 
thus 


eVcTy age 


(small 
nt stimulate, medium quanti 


laid di wn 


ties retard, large quantities destroy) 
ul not accey ted by pharmacologists 
nor by biologists—for example, the 


action of curare and cocaine cannot b: 
reconciled to this law. “Many agents 
are harmful in quantity. As to 
what category x-rays should be placed 
unsolved and 


any 


in 1s a question as yet 
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only approachable on the grounds of 
probability 


“The records of radiology for the 
first fifteen years mention only the re- 
tarding and damaging effects of x-rays, 
and these were the years when only 


small 
) 


dc ctrine ol 


intensities wer employed. The 


stimulation only came in- 
to existence with the era of large 


doses. If there really stimu 
lative dose noma, then right 
up to 1915 we have been stimulating 


exists a 

for cal 

malignant growths; an obvious contra 

diction Even tedav there are no cases 
! 

reported which are not open to doubt, 


and those who describe them do not 
venture beyond opinions, because in 
their statistic tables the column for 
‘stimulated’ and ‘aggravated’ is absent. 


In Explanation of the Action of 
X-Rays Is It Necessary to Assume 


Functional and Growth Stimula- 
tion ? Summary of a paper by 
Fritz Pordes, M.D., read before 
the (serman Roentgen Society, 
\pnil, 1923. Arch. Radiol. & 
Flectroth. 89-93, August, 1923. 
D* Pordes says that the Arndt- 
Schulze law may hold for x-rays 


reason that 
» cells of the 
on the 


but he doubts it for the 


“Tt is well known that t! 


human organism are dependent 
several agents to which the 
and their effect 


instance 


iction ol 
accust med, 


cells are 


produces stimulation, as for 
! | 

light, heat, oxygen, carbonic acid, po- 

act on 


and 


tassium, calcium, etc.; these 
the the 
imicng them must be sought those which 


whole nature of organ, 
ict directly on the cells and seem nat- 
wal to them, and under certain circum- 


ict as stimulants, but even these 


stances 
when ipplied indiscriminately can be- 
ome harmful and even lethal, not only 


» the cells but to the organism. There- 


I not natural to 


ore, agents which are 


te cells, or inadequate agents, cannot 
with prabability be regarded as stim- 
ulants.”” X-rays are in a higher 
measure unnatural to the cells, and 
they exert an effect to which these 
carnot be physiologically accustomed. 


Furthermore: “If we irradiate eggs 
the incubation period is shortened and 
the chickens are hatched but 
t! occurs something noteworthy. 
Highly bred chickens, such as game 
lose the particularities of their 
back to the common- 


soon, 


ere 


fowls, 
strain and cast 


est of types. Should these fowls be 
considered as_ physiologically im- 
proved 2" Weber irradiated lilac buds 


which came quickly to maturity but 
leveloped an early necrosis and _per- 


ished. Teaching data are too often 
gathered from doubtful results. In 
formation must he obtained fron 


fully. developed organisms. 





Ihe assumption of stimulation will 


not do as a working hypothesis. He 
says: “" * * * in order to explain 
this x-ray effect, without the stimula- 
tion hypothesis, the following point 
must be elucidated: What is the type 
of cell comprised in a radiated area 
which possesses the highest sensitiveness 
to radiation and which in consequence 
would be the most prone to injury? 
Then it is necessary to ascertain the 
diminution or elimination of that par- 
ticular type of cell, and whether its 
always produces _ the 
If we can do so, then 
x-rays may be regarded as a uniform 
difficulties 


disappearance 
same effect. 


become 


mechanism, our 
lightened and chaos ended. * * #*# 
Let us for a moment enquire which 


type of cell in an inflammatory field 
exhibits the greatest degree of = sensi- 
tiveness. We know that it is 
undoubtedly the white blood corpus- 
cles, that the leukocyte infiltration pro- 
duces the highest degree of sensitive- 
ness, and consequently is the first to 
be destroyed. It may be urged that 
the x-ray effect will only harm and 
not heal, because the leukocytes and 
phagocytes rally to the defense of the 
organism in a_ remarkable manner,” 
Here, Lubasch is quoted to the effect 
that reparative infiltrations are often 
produced in such an abundance that 
they act oppressively on the cells of 
Furthermore the writer 


now 


the organism. 
says: 

“Ts it not natural and probable that 
a series of certain x-ray effects, un- 
satisfactorily explained hitherto, may 
be attributed to a reduction of the 
pressure brought about by a decrease 
of the leukocytes due to x-rays, such 
as, for instance in phlegmon, erysip- 


elas, parametritis, glandular tumor, 
chilblains, etc.2> The removal of ne- 
phritic anuria * * is also cap- 


able of the same explanation. The 
leukocytic infiltration of acute nephr 
tis increases the pressure inside the kid- 
ney capsule, which pressure disappears 
with X-ray treatment and the func- 
tion of the organ is restored, apparent- 
ly just as well as with surgical decap- 
suling of the kidney. Hence _ the 
theory of the resumption of function 
on the part of the epithelium of the 
kidney is extremely improbable. : 

* The reduction in the number o! 
leukocytes in tuberculosis permits the 
free infiltration of the auto-tuberculin, 
producing, as Iselin states, an active 
auto-immunization, and in this manne! 
many effects resulting from x-ray ther 
apy of pulmonary tuberculosis may 
be explained.” Further on he sug- 
gests that “the accelerated passage 0! 
blood in a radiated spleen is a much 
simpler explanation than that of stim- 
ulation of the function of the spleen 
for the effects produced and amienot- 
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thea resulting from small x-ray doses 
are probably due to the reduction of 
pressure and not to stimulation though 
it might be due to an outflowing of 
hormones, through the destruction of 
the more mature follicles. 

If cells of mature organisms are 
examined after radiation, not rapidly 
growing organisms such as eggs and 


buds, it will be found that the com- 
mon belief that the nucleus is the 
most sensitive to radiation will be 


disproved. 

In the concluding paragraph he 
says:  * * * all the x-ray ef- 
fects are comprehensive if we keep in 


mind the different degrees of sensitive- 


ness of the cells lying in the radiated 
zone; and if we investigate the result 
arising from the elimination of these 


particular cells and note the biological 
we shall arrive at 
reaction 
regarded as uniform 
mechanism, which consistently delays 
real growth, and is quite irreconcilable 
with the hypothesis of stimulation.” 


effects on the organ, 
t'e conclusion that all x-ray 


may be one 


Results of Skin Tests Made to De- 
termine an Objective Dose for 
Radium Radiations. Archie L. 
Dean, Jr.. M. D., Memorial Hospi- 
tal, New Y ork City. Am. J. 
Roentgenol. 10:654-661, Septem- 
ber, 1923 

A’ 


using 


—o al method was employed 
skin as a biological in- 
in radiation sufficient to 
faint erythema. The method 
eliminated the usual subjective errors, 

effect of filtration on 
radiation determined. 

the conclusions to the 
peper the authors say: ““The results 
show in what proportion the millicurie- 
hour doses must be varied to produce 


d cator 


cause a 


thereby the 
radium was 


Quoting from 


the standard erythema with brass fil- 
ters varying from zero to two milli- 
meters. The millicurie-hour doses of 


lable I are for a distance of two 


centimeters. For any other distance 
they will be different but they will 
maintain the same relative values. Hav- 


inv used skin erythema as a biological 
incicator, the results are directly ap- 

ible to skin dosage in radium 
The determinations were 
m..de empirically, since no other method 
is available at the present time. The 
results, therefore, are not dependent 
"pon any assumed correspondence be- 
(ween physical measurements and bio- 

al effects ‘In attempting to for- 
mulate a skin test the result of which 
would enable us to treat the patients 
accurately, we found that the 
secondary reaction to gamma radia- 
tion, when the erythema dose was ap- 
plied, was closely associated with the 
subsequent therapeutic result. This 
hnding was borne out in over 200 


thie apv. 


nore 
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and for 


cases variations of 
tumor. 

“Among those patients who reacted 
with a skin erythema to the test ap- 
plication of radium and received rad- 


tum therapy, examination of the rec- 


many 


ords at least six months afterwards 
showed six benefited to one unim- 
proved. Likewise, considering the 
class of negative skin tests, or those 


patients who failed to respond to the 
test application by the formation of a 
visible gamma secondary reaction, the 
number of those not benefited by rad- 
lum therapy was greater than those 
who were improved in the proportion 
of eleven to one. 

“Tt was found that the reactions to 


the radium skin tests were intimately 
associated with the quality of the 
blood of the patients tested. Those 


with normal or nearly normal blood 
reacted readily to the skin erythema 
dosage, while anemic individuals either 
failed to respond entirely, or reacted 
faintly and atypically. The associa- 
tion between the positive skin test and 
favorable blood findings has been so 
close throughout these experiments that 
we belicve the latter factor to be of 
the greatest prognostic value. On the 
basis of our results the patients with a 
normal or nearly normal blood pic- 
ture, other factors being equal, will 
he benefited or cured by radium ther- 
apy, while the anemic individuals will 
fail to show such a favorable response 
to the same treatment. We therefore 
recemmend the routine blood exam- 
ination of each cancer patient, both 
before radium treatment and during 
the course of observation, with the 
idea of maintaining a high hemoglobin 
content and red blood cell count, so 
that the most favorable reactions possi- 


ble may result from our radiation 

therapy.” 

The X-Ray Department. John B. 
Zingrone, Director X-Ray Labor- 
atory, Mercy Hospital, Chicago. 
Hospital Progress, 4:341-344, 
September, 1923. 


A thorough and reliable x-ray tech- 
nician should have a knowledge 
of elementary electricity, knowledge of 
how to operate the machines and to 
prevent injury to self and patient and 
damage to apparatus, knowledge of 
photography and chemistry sufficient 
for perfect results in dark room work. 
The technician should know the osteol- 
ogy and anatomy of all organs de- 
monstrable by the x-ray. At least 
high school education is preferable. 
Plans for the laboratory should not 
be left to the architect or building 
committee. The roentgenologist has 
a knowledge of his needs that they 
do not have. No one plan will be 
satisfactory under all conditions but 


the size of the hospital, nature of the 
work to be done and funds available 
must all be considered in the plan 
The writer does not agree tzat the 
x-ray room should be next the oper- 
ating room. Arrival and departure 
of patients and noise of apparatus in 
a busy x-ray department is not a de- 
sirable environment for the operating 
force next door, to say nothing of the 
dust carried by the air currents throug 
communicating passages. “If the rou 
tine is established that all radiograms 
be examined by the surgeons in con- 
sultation with the roentgenologist very 
few of the radiograms will be required 
in the operating room.”’ The x-ray 
department in the Mercy Hospital of 
Chicago is located on the ground floo: 
close to the emergency entrance and 
within fifty feet of both freight 
passenger elevators. 

A medel x-ray department 
sists of a reception room, large 
well ventilated, executive offices for 
stenographer and file clerk, diagnostic 
room for interpretation of radiograms 
with complete illuminating and stereo- 
scopic apparatus, fluoroscopic 
with vertical and horizontal outfits and 
x-ray machine for general radiography 
together with a lavatory. It shouid 
have a_ general radiographic room 
equipped with latest type x-ray mac 
ine, radiographic table, Bucky dia- 
phragm attachment and three Coolidge 
tubes (fine, medium, focus), 
lead lined boxes for stereo- 
scopic outht for either vertical or hor- 
zontal steroeradiography, lead num- 
erals and letters for marking films. It 
should have a therapeutic room with a 
high tension transformer, four x-ray 
tubes of latest model, wooden table, 
tube stand, lead casing 
tube, and leaded rubber sheeting for 
patient’s protection. Walls, ceilings, 
and floors of every room should be 
lead lined for at least one-eighth inc), 
and the tieatment room must be so 
lined. 

The department should have a 
machine room to contain the 
ines for both rooms——this avoids 
and protects the operator, at least a 
booth for the operator with a leaded 
glass window should be provided if 
the machine room is absolutely cut of 
the question. 

The dark room should have a ven- 
tilating system and all the necessary 
apparatus for the work to be done 
there. A  storeroom for the chemicais, 
films, and portable machine should be 
provided, at a distance of 75 to 100 
feet from the field of operation to 
avoid fogging of films, etc. Dressing 
rooms and lavatories enough for the 
patients, and a preparation room for 
preparing emulsions, storing linens etc. 
are necessary. 


and 


con 
and 


room 


broad 
films, a 


glass around 


mach- 
noise 
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Patients are apt to be nervous upon 
a first visit and they should be told 
that the procedure is painless and is 
very necessary for diagnosis. Ihe 
machines should be tested before the 
patient enters the room and the tech- 
nician should be kindly and consider- 
ate in moving the patient to proper 
position, etc. No dressings or casts 
should be removed by the technician 
without first an order from the attend- 
ing physician and no_ radiograms 
shown to another physician or a patient 
without the order of the attending 
physician. In the author's laboratory 
operating gowns with ties, no buttons, 
are used for men patients and plain 
nightgowns for women. Patients ap- 
preciate this protection. 

The technician is not an interpreter. 
The author after 14 years feels that 
he has much to learn about interpre- 
tation. 

Working hours for the personnel 
should not be more than seven daily, 
with Sunday and another half-day 
holiday which should be spent out- 
doors as much as possible. [wo 
weeks’ vacation is the minimum. In 
hospitals those working in the x-ray 
department as technicians or nurses 
should have no additional hospital 
duties. Ventilation should be by suc- 
tion outfit and electric fans besides an 
air-cooling system. 

Tubes for screen examinations 
should be inclosed in protective mater- 
ial equivalent to 2 mm. lead and the 
fluorescent screen should be fitted with 
lead glass. 

The author conducts his laboratory 
at a ten per cent profit above all ex- 
penses. A complete price list is given 
in the original paper. During 1922 
his department made 3,201 examina- 
tions. 





The Role of Deep X-Ray Therapy 
in the Fight Against Cancer. Na- 
than B. Newcomer, B.S., M. D., 
Denver. Read at the Annual Meet- 
ing of the Wyoming State Medical 
and Dental Societies, Laramie, 


June 20, 1923. 

ANCER treatment, says the writer, 

has remained the same from cen- 
turies before the Christian era up to 
the discovery of x-rays and radium. 

The American Society for the Con- 
trol of Cancer estimates the number 
of cancer patients in the United States 
at any one time to be 300,000. Statis- 
tics are quoted from many prominent 
cancer workers and the author's con- 
clusion is that, while x-rays and rad- 
ium are curing from 15 to 30 per cent 
of inoperable cases, the surgeons are 
largely blind to the facts. 

The author's technique is described 
in the paper and a very interesting part 
of this section deals with the differ- 
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ences in technique necessitated by high 
altitudes. He says: ““We measure the 
voltage that a machine will produce by 
the distance a spark will jump at sea 


level under standard conditions of at 


mospheri pressure, temperature and 
humidity. At the altitude of Denver 
there is often a difference of 46 per 


cent in the distance a spark will jum; 


between points [he manufacturers 
make most of their machines at sea 

: 
level and do not realize how much 


they must separate the different parts 
of the machine to prevent sparking be 
tween parts, and they seem to think 
that you do not know what you are 
talking about when you tell them of 
your difficulty. I 60,000 


primary 


hav e seen 


measured on_ the 
jump 


between 


volts as 
voltmeter 


inches 


and one halt 


the 


nine 
machine 
and between points of wire. We have 
tested two 85,000 volt machines which 
seven and one-half inch 


parts ol 


should deliver 
and they 


gap, would spark between 
parts of the machine at four and 
three-fourths inches at the altitude of 
Denver. So the maximum output of 
these machines would be less than 
60,000 volts at the altitude of Den 


1 man has all the 
that 
harm 1s 


ver. [he fact that 
equipment possible does not argue 
he knows how to use it and 
being done by those who do not un 
derstand the principles of treatment. 
The 
“riest, * 
can cure a small percentage of cancer 


author's conclusions are: 


surgery and radium 
only, and then only when the condi 
tion is limited to the 
and thei pitiful percentage ol 


shows in 


primary tocus, 
cures 
what a small percentage ol 
cases it is so limited 

**Secondly that no 


properly 


let us remembe 
case of cancer has been 
treated without thorough irradiation by 
modern deep therapy methods, with a 
machine capable of delivering at least 
200,000 volts to tube 


with heavy filtration and administered 


the terminals 
by a man trained in the 
deep therapy. 

“Finally, let us that 
many cases of inoperable cancer, ap 
parently hopeless (if actually 
cachetic), attain a cure by 
proper deep therapy treatment as ad 
ministered above.” 


physics of 
remember 


not 
Cc linic al 


Observations on X-Ray Cancer. J 
Henry Dible, M. B., M.R.C. P. 
and J. M. Woodburn Morison, M. 
B., C.M., University of Man- 
chester. Arch. Radiol. & Electroth. 
28:65-72, August, 1923. 

T has often been held that the es- 

producing experimental 

the presence of a_ specific 
substance stimulating the 
epithelial tissues; but x-ray 

stands alone in that it is caused by a 


sential in 
cancer 1s 
growth of 
cancer 


purely physical agency, for if growth 
promoting substances are present they 
certainly are not connected with the 
irritant. 

A case of x-ray cancer is reported 


in a radiologist in the Oldham Infirm- 


prime 


ary. He has been exposed to the 
rays for twenty years and at first did 
not use protective devices. About 
1911 he began to notice a_ burning 


irritated sensation in his hands, par- 
ticularly at might, but there was no 
pain. Soon after this the skin 
and tissues of his hands became notice- 
ably shriveled and discharging warts 
appeared upon the backs of his hands. 
[he ulcerated areas extended and re- 
fused to heal in numerous 
treatment and one of them 
was of such nature as to be suspected 
Amputation of the 
first, second and third fingers of the 
right hand was done, and histological 
examination of this particular growth 
proved it to be a typical squamous-cell 
carcinoma differing in no essential from 
tumors of this type occurring in the 
skin. isolated 


re il 


spite of 
lorms ol 


of malignancy. 


Sections of 


warts 
showed only simple keratoses. 
Aout twenty months later exam- 


nation showed no recurrence, healing 
of the surface was complete, a few 
warts present on the remaining fingers 
if the right hand. ‘The left hand 
howed a few small, hard, scattered 
warts with no ulceration. ‘These were 
gradually growing smaller. 

Xr the literature shows 
that in one class of X-ray carcinoma 
the disease spreads rapidly when once 
under in the other type lesions 
callous and remain local. 


view ol 


way 
are very 


Recent Developments in Protective 
Methods and Appliances as Used 
in Radwm Therapy. Curtis F. 
Burnam, M.D. and Grant E. 
Ward, M. D., Baltimore. Am. J. 
Roentgenol. 10:625-632, Septem- 
ber, 1922. 

a 1IS artical is supplementary to the 

one by Dr. Howard A. Kelly on 

“The Care of Radium in the Hospi- 

tal’ which appeared in the May 1922 

issue of the Modern Hospital and was 

abstracted in the July 1922 Journal 

of Radiology, page 300. 


The essentials necessary for protec- 
tion are claimed to be met in certain 
apparatus described in this paper (ta- 
bles, cylinders, emanation carriers an 
suspension apparatus). The illustra- 
lions and detailed descriptions of these 
must be seen in the original paper to 
be of value. 

The essentials of efficient apparatus 
are given as: |. Prevention of radia- 
tion of patient except at site of dis- 
ease. 2. Cross-firing without overlap- 
ping. 3. Absolute immobility. 
Easy and accurate manipulation. 5. 
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Comfort. 6. Protection of nurse. 

The authors favor the use of alum- 
inum and rubber filters to absorb soft 
secondary radiation when using lead 
protection (in treating cavities the 
gauze used in wrapping the lead filters 
absorbs the soft secondary rays from 
the lead). 

The treatment tables described fa- 
cilitate heavy external treatments and 
all treatments which require a change 
of posiion from the perineal to the 
dorsal, and at the same time an added 
protection is given those who are in 
the rooms below the treatment room. 
The Removal of Tonsils. With Spe- 

cial Reference to Methods Other 

Than Complete Enucleation. Burt 

Russell Shurly, M. D., Jour. A.M. 

A. 81 :800-802, Sept. 8, 1923. 

HE author does not regard with 

favor the use of the x-ray in dis- 
eased tonsils, his experience being very 
unsatisfactory. He does recommend 
that it be tried in bad operative risks, 
that is, in the “*bleeders”’, in advanced 
pulmonary tuberculosis, cardiac  dis- 
ease, nephritis, diabetes, borderline 
cases and for the neurotic, the senile, 
the fearful and the hysterical patient. 


The Resistance of the Thyroid Gland 
to the Action of Radium Rays. 
The Results of Experimental Im- 
plantation of Radium Needles in 
the Thyroid of Dogs. J. O. Bower, 
M.D., F.A.C.S., and J. H. Clark, 
M.D., Department Surgical Re- 
search, Uni. Pennsylvania. Am. J. 
Roentgenol. 10:632-643, Septem- 
ber, 1923. 

HE experimental work here re- 

ported was undertaken to deter- 
mine the effect of radium rays on nor- 
mal thyroid tissue. The results seem 
to indicate that the type of tissue ir- 
radiated is of equal importance with 
dosage used. Conclusions from the 
study are: 

1. “The primary changes induced 
by radium in the thyroid are hemor- 
thage and necrosis. Organization and 
healing are evident the third week and 
compleie about the twelfth. 

2. “The normal thyroid gland is 
distinc! resistant to the action of 
radium ; it is not a good tissue for the 
study of the finer histologic changes 
produced by radium; the nuclear de- 
generative changes characteristic of 
radiated malignant tissue were never 
seen, 


3, “No toxic symptoms of any sort 
were observed. 
_ 4. “No changes were demonstrable 
in the parathyroids, 
MD he apparent resistance of the 
thyroid tissue to radiation would make 
it appear that implantation would be 
Superior to surface applications, and 
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that relatively large dosage must be 
employed to assume any extensive ef- 
fect upon the gland.” 


Elevation of the Diaphragm. Unilat- 
eral Phrenic Paralysis. A Radio- 
logical Study with Special Refer- 
ence to the Differential Diagnosis. 
J. M. Woodburn Morison, M.B., 
C.M., Royal Infirmary, Manches- 
ter. Arch. Radiol. & Electroth. 72: 
353-364, May, 1923 and 28:72- 
83, August, 1923. 
VENTRATION of | the 
phragm and_ unilateral paralysis 

are indistinguishable both clinically 
and radiologically except that a defi- 
nite pathological lesion involving the 
phrenic nerve in its course through the 
thorax can be demonstrated in cases 
of unilateral phrenic paralysis. 

The term “‘eventratic diaphragm- 
atica’” should be applied to “‘those 
cases of congenital origin in which 
there is a diffuse relaxation of one- 
half of the diaphragm, so that it ex- 
tends high up into the thorax, forming 
a sac which contains a portion of the 
stomach and sometimes a part of the 
colon and mesentery. All the cases 
recorded have been on the left side 
with the exception of one by Eppinger 
in LOTT.” 

The radiological examination makes 
it possible to interpret the signs found 
upon physical examination and to ren- 
der a diagnosis. Ihe dia- 
phragm extends high up into the chest, 
forms a dome inclosing an air space 
upon the bottom of which lies a free 
fluid upon palpation 
waves and ripples. Ihe presence of 
this horizontal line of fluid depends 
upon the amount of fluid in the stom- 
ach, but the level of the line is always 
that of the cardiac orifice. The up- 
per boundary of the dome appears as 
a bow line, unbroken across the left 
hemithorax and maintained in all posi- 
tions. It is formed by the thinned out 
diaphragm. The author differs with 
those who say that no movements of 
the bow line occur. They may be 
very slight. They move upward with 
inspiration and downward with expira- 
tion, if there are no adhesions to the 
lung. 

The air sac of the dome is always 
present, at times a portion of the colon 
may be found lying alongside and the 
different pressure of gas in the colon 
and the stomach may cause an irreg- 
ularity of the bow line. Lung tissue 
can usually be seen through the air 
space of the dome, but whether it is 
seen probably depends upon the de- 
velopment of the left lung. There is 
a real difference in the expansion of 
the right and left chest. Part of the 
heart shadow is also usually seen but 
displacement to the right is not a 


dia- 


correct 


which shows 


marked feature and when it apparently 
exists may be due to rotation. In 
nearly all cases there is a definite de- 
formity of the stomach, due to the 
ascent of the greater curvature under 
the elevated diaphragm, with rotation 
on more or less fixed points which 
may be great enough to cause a vol- 
vulus requiring surgical interference. 

Unilateral phrenic paralysis is not 
uncommon and it may be diagnosed 
definitely by the x-ray. Ihe author 
has had nine cases within the year, 
two proved at postmortem. The right 
phrenic nerve was involved in two, the 
left in seven. Three cases occurred 
in secondary carcinoma of the med- 
iastinum, secondary in one case to 
that of the stomach, in the other two 
to that of the breast. Three others 
were associated with pulmonary tuber- 
culosis, two with a growth in_ the 
chest and one with aneurysm of the 
aorta. 

Disease or injury may affect either 
the right or left phrenic nerve and 
cause paralysis of the corresponding 
leaflet of the diaphragm. In left 
phrenic paralysis the radiological signs 
are the same as for eventration. “‘It 
is only a question of variation in de- 
gree and of complications due to the 
presence of active disease.’ (Series to 
be continued in future numbers of 
Archives of Radiology and Electro- 
therapy. ) 


Complete Anterior Dislocation of the 
Distal Epiphysis of the Femur. 
Theodore West, M.D., Am. J. 
Roentgenol. 10:519-521, July 
1923. 
ITHOUT an 
this injury may be mistaken for a 

simple fracture of the lower end of 
the femur. It is important that the 
true condition be known else compres- 
sion of the popliteal vessels may re- 
sult in gangrene. Also it is important 
with these lesions that prognosis be 
guarded since any injury to an epiphy- 
seal line may destroy the center of 
growth and the bone will then become 
shorter than its mate. 

The lesion may occur at any time 
before the age of 23 or 24, the age 
at which ossification of the femur is 
complete. The greater number of 
cases occur between the ages of 10 
and 20 years, the most active years, 
and may be the result of a fall or of 
traction in setting or treating a_ hip. 
Any disease which affects the growth 
or development of the bones is of 
course a predisposing factor. 

A typical case is reported. 


X-ray examination 


Observations on Ostitis Deformans. 
Sherman Moore, M.D., Am. J 
Roentgenol. 10: 507-518, July 
1923. 
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THE literature is reviewed and fow 
unusual cases occurring in the au 
thor’s practice are reported. 

Ihe literature records 246 cases, 
exclusive of 14 in the author's prac 
tice. The facts scarcely warrant the 
commonly accepted helief that the dis 
ease is very rare. “lhe probabilities 
are that if sufhcient x-ray search wer 
made, the disease would be more fr 
quently discovered.” 

When a case is fully developed, 
diagnosis can be made at a glance but 
senile and arthritic changes of th 
skeleton closely resemble the deformity 
of ostitis deforman: Limited to a 
single bone it much resembles syphilis 
but syphilitic tests plus antiluctic treat 
ment will differentiate the condition 
Differentiation must be made between 


syphilis, tumor, chronic inflammatory 


states, true hvpertroy hic changes, o 


‘ 


tis fibrosa cystica, osteomalacia and 


(restricted to the skull) 
crani and leontiasis ossium 

Radiographic findings in order of 
their importance are: changes in tex 


hyperostosis 


ture, size, form and outline of bone 
Deformity is largely the result of bony 
creas:d bulk arising neither from an 
internal expanding process nor as an 
ui St yURYIUsIS \soTA "jusWs1e] Ua 
apposition or accretion In the cortex 
of the long bone there is early a rare 
fied condition. Instead of a homo 
geneous smooth-textured, compact laye1 
there is a wide-meshed, coarsely re 
ticulated structure in whose interstices 
is a softer tissue relatively deficient in 
calcium. Later on there appear irreg 
ular, patchy, 
Rarefaction and condensation 


dense bone condensa 
tions. 
go on side by side, the former ts pri 
mary, the latter is reparative. Altera 
tions of form are a late manifestation 
and a distinctive finding. Pagetic bone 
is smooth in outline and its curvature 
is even. However, radiographic find 
ings in this disease are very difhcult of 
verbal description and the findings 
vary with the state of development. 

“From the standpoint of treatment 
it is useless to study Paget's disease at 
present. It should, however, be care- 
fully investigated, for the reason that 
there might be uncovered a function of 
bone other than the rather passive ones 
of support and the housing of blood- 
forming organs. It is conceivable that 
aberrance of this possible function may 
produce the disease known as ostitis 
deformans.”” 


Roentgen Ray Study of Non-Luetic 
Periosteal Bone Lesions. Roy G. 
Giles, M.D., Am. J. Roentgenol. 
10:593-599, August, 1923. 

HE periosteum casts a shadow only 
when calcium salts have been de 
posited in it. Periosteal bone pro- 
duction is the result of a reaction to 
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some irritant acting as a stimulus. 
Non-luetic 


subperiosteal bone may be seen in 


periostitis and the new 


fractures or in trauma without frac- 
ture, osteomyelitis, tuberculosis, ty- 
phoid, leprosy, pulmonary osteoarthro- 
pathy, ostitis detormans, rickets, scurvy 
ind in proliterative bene tumors. 
[he points In diagnosis are dis 
cussed for each of these, in too great 


detail to abstract 


e of tae Radiographic 
Bone Pathology of the Jaws with 


Correlation 


' 
1} 


1 


the Incidence of Secondary Infec 


tions. lohn S. R. Heath, L.D.S., 
R.C.S., (England). Dental Cos 
mos, 65 :937-940, September, 
1923. 


case 


' JR an oral radiogram to be of full 
value the history and all 
ther potential forms of infection must 
be fully considered Diagnosis is too 
oft-n limited to a study of the state of 
the periapi il tissues and the amount 
of destruction of interdental bony 
septa, with no attention to the effects 
} 


of infection upon the hine osseous net 


! ] ] 
work of the alveolar processes and ad- 


, 
jacent jaw bone Lhe pathologica! 
1 1 = . 

changes in these structures are ol 

! 

course dependent upon the virulence of 
the invading organism and the resist 
Moreover it 
takes a trained interpreter with a good 


pathology to interpret 


] ] 
ance of the individual. 


knowledge of 
the changes wrought by chronic infec- 
tion The true state of the finer 
structures calls for study by transmit- 
ted light in 


maenifying glass. 


dark room, iided »v the 
Most dental radio- 
or taken with 
and are of value only 


Ove rexposed 


too hard 1 iube, 


grams are 
for the study of gross changes 
[his article is written only for 
“know th 


und macroscopical morbid anatomy of 


those who microscopical 
hone as a reaction to a chronic in- 
fection, and it is inferred that no 
cthers should consider themselves com- 
radio- 


petent to pass upon dental 


grams. [he reaction from an oral in 
fection is not so different than the re- 
action from the same infection would 
be in any other part ol the system. 
“As * ¥* * x-rays show us only 
relative translucencies we must inter- 
pret from these the effects of *  in- 
fections on the jaw bones, and learn 
by testing clinically the result of re- 
moving these infections to correiate 
our pathology of the jaws with the 
etiology of secondary infections.” 

Dr. Stanley Colyer of London is 
thus quoted as to the three chief types 
of pathology which may be found by 
detailed study of the film with a mag- 
nifying glass: 

(a) Wooliness or fleeciness of 
bone, due to thickening of trabe- 
culae and decreased translucency 





of cancellous spaces. 
(b) Patches of either increased 
or decreased translucency. First 
type is irregular, due to rarefac 
tion but may have sclerosed area 
surrounding. Second type (de- 
creased) due to sclerosis, may be 
sclerosed trabeculae or “‘healed 
small dark spots.” 
(c) Small dark spots surrounded 
by sclerosed bone are strong evi- 
dence of an active or residual in- 
fection liquefying the cancellous 
density of surrounding 
sclerosed ring indicates resistance 
offered the bacteria. The evi- 
dence of their infectivity is (1) 
clusters of these around infected 
teeth (2) occurring in interdental 
bony septa when there is a mar- 
ginal ostitis (3) and appearing 
close up against exostosed roots. 

[hese must not be confused with 
canals of nutrient vessels which have a 
yppearance. Colyer believes 
that treatment will probably be succes 
ful when the sclerosis in large or small 
masses exists without the presence of 
rarefied areas or clusters of small dark 
lhe author of this paper how- 
ever does not believe that Colyer has 
made this clear and in further elucida- 
tion he himself says: 

“The ‘small dark spots’ would indi- 
cate, I think, colomes of bacteria of 
such a virulence as could live in the 
cancellous spaces at some little dis- 
tance from the area of primary in- 
fection in spite of nature's attempts to 
remove them, showing the possibility, 
at least, of their being able to settle 
down and live still farther afield. In 
the cases I have dealt with showing 
‘small dark spots’ there has consistently 
tollowed a fairly acute systemic reac- 
tion with an increase of the secondary 
symptoms. This has occurred so cor- 
sistently as to establish to me_ these 
‘small dark spots’ as of first-class diag- 
nostic importance When the spots 
have arourd them white circles of 
sclerdsis, or attempts at sclerosis show 
elsewhere in the radiogram, I have 
found that the alleviation of the symp- 
toms has been in fairly direct propor- 
tion to the density of the sclerosed 
areas.” 

Dr. Colyer’s findings, Dr. Heath 


believes are based on sound evidence. 


areas 


similai 


spots. 


The Reoentgenographic Study of the 
Mucosa in Normal and Patholog- 
ical States. Richard A. Rendich, 
M.D., Bellevue Hospital. Am. J. 
Roentgenol. 10: 526-637, July 
1923. 

THe condition of the gastric mucosa 
has been studied chiefly through 

consideration of the rugae. The prin- 

cipal object of the study was to dem- 
onstrate the rugae as indicative of 
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castniis. 

The author has found that patho- 
logical changes of the hollow viscera 
tre roentgenologically revealed before 
any deformity of visceral outline is 
produced. ‘The condition of the mu- 
cosa is a very important pathological 
feature and radiograph d>monstration 
of its abnormalities appears so charac- 
teristic that it can be made very useful 
in diagnosis. 

A fifty per cent mucilage of acacia 
with an equal volume of bismuth sub- 
carbonate is used with the patient par- 
tially recumbent on the tuoroscopic 
la le. Ihe patient is not allowed to 
raise himself and palpation is not de- 
sirable. Exposures are made directly 
aster placing the screened film in 
position 

Ihe method has served the author 
(1) detailed 
nfirmative examination of gas- 
(2) more complete study 
(3) differentia- 
pressure defect 
(4) more 


the enter- 


satisfactorily in: more 


and « 
tric ulcer; 
ol gastric neoplasm ; 
gastric 


tion ol extra 


from intrinsic gastrin lesions ; 
catistactory examination ol 
estomized stomach; (5) the study of 


gastritis: (6) the demonstration of 


the small intestine; (7) detection of 
mucous erosion; (8) further differ- 
entiation of benign and malignant ul- 
ccration; (9) differentiation of spasm 


lrom organic lesion and differentiation 


of duodenal and __ periduodenal 

adhesions. 

Secondary Signs of  Gall-Bladder 
Pathology. Ralph D. Leonard, 
M.D., Am. J. Roentgenol. 10: 


921-526, July 1923. 

R. LEONARD states that he has 

felt somewhat disturbed over the 
fact that certain leaders in the medical 
world have expressed grave doubts of 
the value of x-ray diagnosis of gall- 
bladder pathology. He put some 
searching questions to himself and 
came to the conclusion that the dif- 


lere ce 


ol opinion Was more apparent 
t] real. At times roentgenologists 
ha.» based their conclusions on weak 
pre ises and have been overenthusiastic 
in | cir claims, at times technique and 


int retation have been at fault, but 
bel cen the two extremes of the skep- 


tics and the over optimistic is “a safe 
anc sane ground where honest and 
ca! ‘ul roentgenologists may success- 
lull, employ the x-ray in the study of 
gail bladder disease, both with satis- 
faction to their consultants and profit 
to their patients,” 

hirst of all, gall-bladder statistics 
are, necessarily, usually derived from 


incomplete premises; statistics thus de- 
rived are of course useless or even 
vicious. Operative cases form a very 
small per cent of all those coming for 
diagnosis, and gall-bladder diagnoses 
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can be checked up only at operation. 
If operation is necessary the case is so 
advanced that there scarcely can be 
error in diagnosis of gall-bladder path- 
ology. The careful and_ persistent 
pathologist can find at least a slight 
pathology in every adult gall-bladder 
over the age of 23. (In the discus- 
sion of this paper Dr. Cole stated 
that if the pathologist’s salary de- 
pended upon the hospital he most cer- 
tainly would find this pathology in 
every gall-bladder surgically removed 
and sent to him.) 

A “negative” opinion arrived at in 
a rcutine examination, or in examina- 
tion for ulcer or appendicitis, is often 
cenfirmed but practically speaking it is 
misleading if regarded as giving a true 
evaluation of x-ray diagnosis. 

Again, the roengenologist can very 
easily be influenced by his knowledge 
as a clinician. In this way the x-ray 
is often given credit which does not 
belong to it. 

Lack of success in diagnosis often 
rests upon the worker's lack of appre- 
ciation of the relative value of the 
different classes of x-ray evidence of 
gall-bladder disease. Two-thirds of 
correst diagnoses are based upon in- 
direct evidence, i. e., demonstration of 
changes produced in other organs by 
gall-bladder disease. Less than a 
third of cases will show definite direct 
evidence such as gall stones or a visi- 
ble gall-bladder. 

One class of indirect evidence is 
found in pressure deformities, the duo- 
d-num being most trequently affected. 
The typical curve of the gall-bladder 
may be seen on the exterior surface or 
perhaps on the superior surface. Pres- 
sure from above will produce a flatten- 
ing of the cap almost pathognomonic 
of gall-bladder disease. (Dr. Cole in 
his discussion remarked that other 
things in the right hypochondrium 
might give the same effect and must 
be kept in mind, ec. g., the caudate 
lobe). The antrum of the stomach, 
particularly with enlarged gall-blad- 
ders, may show characteristic pressure. 
With considerably enlarged bladders 
pressure effects may be noted in the 
hepatic flexure or proximal transverse 
colon. 


Adhesions may account for changes. 
The stomach and first portion of the 
duodenum may be abnormally fixed 
over the right side. The second por- 
tion of the duodenum may be dis- 
placed in widely varying degrees to 
the right. Occasionally the hepatic 
flexure and proximal transverse colon 
show evidence of fixation due to gall- 
bladder pathology, the latter may be 
angulated and displaced upward 
(pseudo-hepatic flexure). It may also 
have a tab-like projection pointing up- 
ward and inward from its superior 


surface; this is definitely characteristic 
of gall-bladder adhesions. 

A rather extensive tonic contraction 
of the pyloric half or third of the 
stomach persisting throughout several 
films or in the fluoroscope is a very 
suspicious sign and the same is true 
of the ampulla of Vater rendered visi- 
ble by barium retention. 

Very often the indirect evidence 
consists of such a slight variation from 
the normal that any but the exper- 
ienced worker will fail to detect it. 

Direct evidence is found only in the 
minority of cases. Mistakes may occur 
here from the shadow cast by a food 
filled antrum of the stomach, which, 
however, will be an inconstant shadow. 
An unusually shaped edge of the 
liver, or a kidney, may cast a confus- 
ing shadow. Congenital diverticula 
may be mistaken for the ampulla of 
Vater which is not so large but about 
the size of a pea and is confined to 
the inner side close to the second por- 
tion of the duodenum at about the 
juncture of the upper and middle 
thirds. Diverticula may be found 
anywhere. 

“A persistent use of films with in- 
tensifying screens and possibly the 
Bucky diaphragm is essential for any 
sort of a demonstration of direct gall- 
bladder evidence. Furthermore a bar- 
ium meal with practically a complete 
gastro-intestinal examination is required 
to bring out adequately the secondary 
evidence. * * * Again, the pat- 
ient must appear for examination with 
the gastro-intestinal tract empty.” 

Habitual use of the screen with an 
occasional film will result in failure if 
employed in gall-bladder diagnosis. 
Diagnosis of Obscure Abdominal Les- 

ions by the Roentgen Gastro-In- 

testinal Examination. W. H. Dick- 
son, M.D., C.M., Toronto Gen- 
eral Hospital. Am. J. Roentgenol. 

10:540-546, July, 1923. 
FOUR pages of descriptive detail 

and about two of _ illustrations 
make up this article. Dr. Pfahler in 
his discussion of the paper especially 
thanked Dr. Dickson for the discus- 
sion of the many variations of path- 
ology, especially that of the pancreas, 
and remarked that brilliant diagnoses 
might be more frequent were more 
thorough study brought to bear upon 
the unusual instead of leaving the diag- 
nosis with a question mark after it. 

The article deals with the filling 
defects and deformities of the stom- 
ach, duodenum and colon caused by 
pancreatitis, carcinoma, cyst of the 
pancreas, retroperitoneal tumor and 
other extra-intestinal growths. Tumors 
of the liver, pancreas, spleen, kidneys, 
gall-bladder and retroperitoneal area 
exert a pressure, which is usually char- 
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acteristic, upon the adjacent hollow 
viscus and the lesion is thereby lo- 
cated. The article discusses these 
findings in detail. 

The technique used is the same as 
for all other gastro-intestinal work in 
the author's practice, namely, barium- 
buttermilk meal, fluoroscopic examuina- 
tion with palpation, plates, in the erect, 
anteroposterior, prone and right oblique 
positions. Pneumoperitoneum has been 
used but the author has now discarded 
its use as he believes it contains an 


element of danger and his _ routine 


method yields bette: results than did 


the use of pneumoperitoneum. 

[wo aims are kept in mind: local- 
ization of the anatomical situation of 
the lesions and the establishment of 
the pathological entity of the condition. 


Home Made X-Ray Diagnosis. 
Charles D. Enfield, M.D., Am. J. 
Roentgenol. 10:581-583, July, 
1923. 

HIS editorial is a clear cut exposi- 

tion of the necessity of roentgen 
interpretation being done by a special- 
ist in roentgenology and not by a lay- 
man, general practitioner, or any other 
specialist, unless the case is so simple 
that there is no danger of error. 

Aside from the long training nec- 
essary to do this service well, there is 
another factor involved, namely, the 
fact that it is almost humanly impossi- 
ble to exercise unbiased judgment in 
roentgenological diagnosis if the case 
has first been studied in any other 
way by the one who makes the roent- 
gen interpretation. Clinical bias of 
course does not occur where evidence 
is clear cut but it is in the border-line 
cases where the harm is done—harm 
which too often reacts upon the pat- 
ient’s welfare and consequently upon 
the good name of 1oentgenology. 
Coccidioidal Granuloma. Raymond 

G. Taylor, M.D., Am. J. Roent- 

genol. 10:551-558, July, 1923. 

HE. specific fungus which causes 

this disease usually attacks either 
the skin or the lungs, though its initial 
appearance may be in the joints. In 
general the lesions are classified as in- 
fectious granuloma. 

The mode of onset, clinical course 
and pathological picture are all strik- 
ingly like tuberculosis. Eventually 
the infection becomes general and ter- 
minates fatally, although amputation of 
an affected member has been known to 
arrest the disease. 

The natural habitat of the organism 
causing the lesion is not known. It 
seems from evidence to be native to 
California, most of the cases coming 
from the San Joaquin valley. 

Nine case reports with eleven roent- 
gen pictures are given. 
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Radium Emanation Ampules in the 
‘Treatment of Cancer of the Tongue. 
Frank Edward Simpson, M.D., 
Illinois M J. 44:139-142, August 
1923. 

N about fifty per cent of primary 

tongue lesions surgical methods are 
of no avail and implantation of radium 
may give relief. In the operable cases 
results are as good as with surgery 
and some workers believe they 
better. 

The cervical glands may become 
invaded within a weeks after the 
tongue lesion first appears or may not 
become invaded for six months. Death 
usually comes before distant metastases 
can occur. 

Diagnosis may or may not be easy 
and usually it rests between cancer, 
However a 
primary tuberculous ulcer of the tongue 
is very definite 
proof but is regarded as dangerous. 

Implantation of radium emanation 
in ampules has met with such success 
in the author's practice that after ex- 
tensive experience wv ith other methods 
he has discarded them all in favor of 
implantation. 

In ordinary cases, 5 to 20 ampules 
each containing one-half millicurie of 
emanation inserted in the 
and one treatment as a rule suffices to 
bring about healing in from 6 to 12 
weeks. Details of technique were pub- 
lished in the Chicago Medical Re- 


corder of January 1923. 


are 


few 


tuberculosis and syphilis. 


rare. Sectioning is 


are lesion 


End-Result Study of Dermatological 
Cases Treated by Roentgen Rays. 


C. Guy Lane, M.D., Mass. Gen. 


Hosp. Boston M. & S. J. 189: 
174-177, August 2, 1923. 
LEVEN of twelve cases of acne 


vulgaris of from one to six years’ 
duration were cured with from 4 to 
15 treatments. 

Ten of 14 cases of eczema showed 
marked improvement. These ten were 
of the localized type. Those of the 
general type did not do so well. In 
addition to these |4 there were five 
cases of sharply localized neuroderma- 
titis which responded extremely well. 

Ten of 13 cases of sycosis of one to 
seven years’ duration showed marked 
improvement. Five are well and one 
other appeared well for one year 
after which recurrence took place for 
which treatment gave no relief. 

Two cases of psoriasis did not im- 
prove. One did improve with a recur- 
rence ten months later which, however, 
responded to treatment. 

Five cases of chronic uticaria yield- 
ed distinctly unsatisfactory results, only 
one case was improved. 

Sixteen (localized) of 38 cases of 
pruritis showed marked improvement 
but the general type failed to respond. 


Two cases of mycosis fungoides 
are well one and one-half years after 
treatment while another case responded 
for only a short time. 

Sixty-six cases of ringworm of the 
scalp were treated with complete suc- 
The whole scalp should be rad- 
iated and standardization of appara- 
tus is most important as too little ray- 
ing will not produce epilation and too 
much will produce permanent epilation 
with scarring and telangiectasis. The 
action of the radiation is mechanical 
in that it has no effect upon the fungus 
itself but by removing the hair elimin- 
ates the fungi. 

Two of 
improved. 

Five cases of lupus vulgaris failed 
to improve. lhe writer believes that 
only recent cases which show little 
scarring and have had little treatment 
previous to radiatwn are suitable for 
x-ray treatment. 

Five 
healed. 

Eleven of 14 cases of epithelioma 
and keratosis were pronounced well 
after unfiltered radiation of one and 
one-half to two erythema doses at in- 
tervals of from three to four weeks. 

Among 28 miscellaneous cases im- 
provement occurred in several cases of 
warts, fungus infection of the hand, 
excessive sweating, certain types of 
lichen planus and in blastmycosis. 


cess. 


five cases of keloid 


cases of scrofuloderma were 


Report of Cases of Malignant 
Growths of the Bladder Treated 
by Resection and Radium. Henry 
G. Bugbee, M.D., J. Urology, 10: 
159-171, August, 1923. 

DIRECT application of radium by 
means of the cystoscope has not 

given satisfactory results in bladder 
tumors. A case treated by surgery 
alone is apt to terminate fatally in 
from one to two years. The question 
at present is, ‘How efficient is radium 
going to prove when used as an aid 
to surgery?” 

The* author presents 19 case re- 
ports from his own practice, 14 males, 
5 females. Age varied from 40 to 
90 years, only three being past 70 
years of age. Six showed a papillo- 
matous growth, 13 an_ infiltrating 
growth and all are classed as malig- 
nant although in several cases patholo- 
gists disagreed. 

Most of these cases received treat- 
ment from two to three years ago, 
only three were reported later than 
December of 1921. 

Ten cases are free from growth, in 
two the growths are rapidly receding. 
two were hopeless cases from the 
start, and the remaining five have a 
metastasis. 

When metastasis has taken place 
the patient should be made as com 
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fortable as is possible. Sometimes 
simple bladder drainage accomplishes 
this. A circumscribed carcinoma should 
be removed by resection if at all possi- 
ble. Recurrences after operation are 
less resistant than the primary growth. 
All cases should be carefully watched 
for recurrences. 

In extensive carcinoma of the blad- 
der without metastasis, in lieu of total 
or subtotal cystectomy it is possible in 
some cases to destroy the growth by 
repeated insertions of radium needles 

“if, one bears in mind that he is 
trying to destroy the growth, not the 
patient”’ using not too massive a dose 
but employing repeated insertions at 
sufficient intervals and securing free 
bladder drainage for sloughing and in- 
fection. Body elimination must be 
carefully looked after also. 


Sunlight and Disease (Heliotherapy). 
P. M. Daneel, M.D., Staats, Ger- 
many. South African Med. Rec. 
21:265-271, June 23, 1923. ua 
R. ROLLIER’S school in Leysin 


where the children’s naked bodies 
are constantly exposed to the sun’s rays 
has been duplicated by Dr. Francken 
at Lake Geneva and the results are 
said to be most remarkable. 

These children * from far and: wide 
with deplorable clinical histories of 
enlarged glands, adenoids, bronchitis, 
colds, etc.” improve markedly under 
this treatment. The author states that 
tuberculous bones and glands seldom 
need surgical treatment if heliotherapy 
is first tried. Malta fever is said to 
be cured by the treatment and likewise 
intractable anemias, rickets, rheuma- 
tism and vague abdominal and chest 
conditions. Six remarkable case re- 
ports are submitted. 

The history and scientific theories 
of the disease are discussed at some 
length. 


Report of a Case of Erysipelas | reat- 
ed with Reflected Incandescent 
Light. Frank Thomas Woodbury, 
M.D., Am. J. Electroth & Radiol. 
41:247, August 1923. 

\ THERMOLITE bulb attached 

“* to a ““goose-neck”’ desk-lamp fix- 

ture was used in a case of early ery- 

sipelas with very satisfactory results 

which were quite apparent within a 

lew days. 

A lamp was applied on each side of 
the patient's face each aletrnate hour 
for a week after which the patient was 
considered to be out of danger but as 
puffiness and smarting continued treat- 
ment was continued for another week. 
Alcohol compresses were used between 
irradiations and one-thirtieth grain of 
strychnine sulphate was given thrice 


daily, 
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Adhesions of Tendons Treated by 
Physiotherapy. Sinclair ‘Tousey, 
M.D. Am. J. Electroth. & Radiol. 

41:247-248, August 1923. 

RESTORATION of function to a 
hand helpless for two years as a 

result of adhesions of tendons is here 

reported. The patient, aged 60, had 
had a Colle’s fracture of the right 
wrist two years before treatment was 


begun. Motion, either active or pas- 
sive, was quite impossible. 

To remove the fibrous deposits 
about the tendons radiun’ filtered 


through 0.4 mm. steel, | mm. brass 
and 16 mm. felt was applied for two 
hours every other day for three days. 
No skin reaction whatever resulted 
from this radiation. 

Radium treatment was then fol- 
lowed by diathermy and when some 
movement was obtained the diathermy 
was supplemented by the use of the 
sinusoidal galvano-faradic current of 
about 5 ma. through both hands for 
fifteen minutes (daily>). Within 
three months from the beginning of 
treatment patient liad a grip pressure 
of 22 pounds and was able to lift a 
shovelful of coal into the furnace. 

To move the fingers and to strength- 
en the muscles a rythmic static induced 
current was applied and at the end of 
seven months from the first measures 
of treatment patient had a grip pres- 
sure of 47 pounds, complete freedom 
from pain and full motility and use 


of her hand. 

Physiotherany As An Adiunct to 
General Medicine. Louis Feldman, 
M.D., Am. J. Electroth. & Radiol. 
41 :249-255, August, 1923. 
NDER physiotherapy are included 
all therapeutic measures which are 

neither surgical nor medical, such as 

massage, manipulation, curative exer- 
cises, hydrotherapy, __ heliotherapy, 
thermotherapy, electrotherapy, mechan- 
otherapy and x-ray, to a certain extent. 

The last named is most valuable in 
physiotherapy in determining indica- 
tions and contra-indications for treat- 
ment and in checking up the progress 
of treatment. 

“There is no place in the field of 
medicine for the cultist who with nar- 
row vision practices only one unit of 
therapy without regard for the merit 
of all others.” Every graduate in 
medicine worthy of his calling will 
keep an open mind and will investigate 
the worth of all methods of treatment 
and give his patients the benefit of the 
best which the whole field offers his 
case. 

The Treatment of Menorrhagia by 
Radium. Sir G. Blacker, M.D., 
F.R.C.P., London, The Lancet, 
1:421, March 3, 1923. 


URING the six years ending July 

1, 1923 the author has treated 
77 patients by in'rauterine application 
of radium emanation or element. | hir- 
ty-four were treated for excessive hem- 
orrhage at the menopause; ages were 
40 to 52; only one case unsuccessful 
Twenty-three were treated for hemor- 
rhage associated «vith fibromyomata: 
ages 36 to 55; five cases so far 
unsuccessful but further treatment is 
being tried and success is thought 
likely. Eleven were unaccompanied 
by any disease and treatment was for 
excessive hemorrhage alone; ages 22 
to 42; three were successfully con- 
trolled, in six complete amenorrhea re- 
sulted; two resorted to hysterectomy. 
The other nine cases were lost track 
of and so not reported. 

The author considers this treatment 
is a valuable and cfhcient method for 
the first type of case, that it is a safe 
method for the second type if uncom- 
plicated, and that it is a valuable 
means of treatment in the third type of 
case when other methods have proved 
useless. 


Localization of Brain Tumors by Cer- 
ebral Pneumography. Walter Dan- 
dy, M.D., Am. J. Roentgenol. 10: 
610-616, August, 1923. 

ANDY believes that by means of 

the x-ray it should be possible to 
locate practically all brain tumors. 

About 15 per cent can be located 

from the shadows cast by calcification 

and from skull effects. In 35 per 
cent the injection of air into the ven- 
tricles aids the x-ray diagnosis. 

Symptoms of brain tumor are 
either of localizing character or else 
they are those of general pressure, and 
it is in the latter group that the x-ray 
is of the greaetst aid. 

He says, right in the beginning, 
that the process of cerebral pneumo- 
garphy is a very dangerous one and 
should be employed only by those 
thoroughly skilled in intracranial sur- 
gery, then the danger is minimal. Com- 
pared to operation by guesswork the 
danger is small. 

The cerebrospinal fluid is withdrawn 
from a lateral ventricle and air is in- 
jected, the needle being _ inserted 
through the skull opening into the pos- 
terior horn of the ventricle, the fluid 
aspirated and ejected. Unsterilized air 
is then forced in in an amount equal 
to the fluid ejected; by turning the 
head the proper way the air can be 
shifted to any part of the head. 

Due to the difference in density in 
certain parts of the chamber, shadows 
are cast and the changes from the nor- 
mal in size, shape and position (due 
to pressure) will render diagnosis pos- 
sible. However, in one group (bi- 
lateral hydrocephalus and in which 
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two lateral ventricles communicate 
freely) all that can be ascertained is 
that there is a lesion between the 
aqueduct of Sylvius and the foramen 
of Magendie. Interpretation is neither 
simple nor “‘fool’’-proof. The lead- 
ing points in interpretation are briefly 
sketched. 

In the discussion which followed 
the paper Dr. Kerr said that while in 
Dr. Dandy’s hands the method was 
safe and of utmost value it might be 
far otherwise and even misleading in 
the hands of others less skilled, for 
instance, in cases of abnormality of the 
ventricles. He also mentioned that 
the air should be evacuated without 
failure as he himself might have avert- 
ed a fatality had he known this and 
he has noticed in other cases that re- 
moval of the air brings the condition 
of the patient back to normal. 

Dr. Baetjer said that sometimes 
hours of study were required to inter- 
pret the plates, and expressed his great 
admiration of Dr. Dandy’s achieve- 
ments in cerebral pacumography. 


Casiieeee of the Esophagus. Porter 
P. Vinson, M.D., Mayo Clinic. 
Am. J. M. Sc. 166:402-414, 
September, 1923. 

HE incidence of this lesion is far 

more common than is_ generally 
thought. The symptoms are charac- 
teristic and of about one year’s dura- 
tion. Men are five times more often 
the victims than are women and in 
men the lesion is more common in the 
middle third of the esophagus, in 
women in the upper third. Demon- 
etrable metastasis is infrequent but is 
more common in women on account of 


lesions of the introitus. Trauma is 
not a factor and the lesion is rare 
under the age of forty. The x-ray 


is of value in diagnosis but it is not 
infallible. Radium and x-ray have 
not as yet cured any case but do offer 
palliation in many cases. Surgery is 
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of very little curative or palliative 
value but mortality in untreated cases 
is 100 per cent. 


Cellular Titian under Ultra- 
Violet Stimulus. A. J. Pacini, M. 
D. Am. J. Electroth. & Radiol. 


41:226-227, July, 1923. 


IN treating ulcerated surfaces it must 

be remembered that actinic toler- 
ance is dependent upon a_ normally 
functioning germinal epidermal layer 
and if this is absent, or not functioning, 
no tolerance can be established. Also 
the cellular regerative stimulus pro- 
duces embryonic epithelial cells with- 
out the same degree of resistance that 
older cells have. Therefore the ex- 
posure time used in ultraviolet treat- 
ment of ulcers should not be increased 
until these cells have existed long 
enough to acquire the hardening of 
old established epithelium. Any in- 
crease at all is apt to be too drastic 
for these young cells. Also, for heal- 
ing, it is necessary that the calcium 
content of the blood have its normal 
value. If response to ultraviolet treat- 
ment for ulcer is sluggish then system- 
ic raying, which increases the calcium 
content of the blood, should be re- 
sorted to. 


Liquid Parafhin for Cooling the Anti- 
cathode of X-Ray Tubes. T. 
Klason, M. D., Acta Radiologica, 
2:197, No. 6, May, 1923. 

THE writer reports very satisfactory 

results from the use of paraffin 

(which has a higher boiling point than 

water) to cool the anticathode of 

x-ray tubes. 


When using water the tube begins 
to rock about from the motion of the 
boiling water within about seven sec- 
onds. When paraffin is substituted 
for the water there is no perceptible 
motion even after two minutes. 


A Radium Compensator for Ionizatior 


Measurements. Rolf M. Sievert, 
Stockholm. Acta Radiologica 2 
156-165, No. May, 1923. 


he author's summary thus describes 

this instrument for rapid observa 
tion of the intensity of © and 7-rays 
‘The ionization current in a_ smal! 
chamber is compensated by means of 
another similar latte 
together with a electromete: 
being placed in a lead box. The ioni 
zation in the compensation chamber 
is produced by the #-rays 
radium containing 
0.2 mgr. 
pensation is brought about by increas 
ing or decreasing the distance between 
the preparation and the last mentioned 


chamber, the 
sensitive 


from a 
preparation, about 


radium element. [he com 


chamber accordingly, until the elec 
trometer thread remains in its zero 
position, irrespective of a switch for 


earthing being disconnected or not 
The distance is 
eter. Investigations of the 


show that the 


read off on a microm 


possi bl. 


error sources measure 
ment of one intensity can be made 
20 secends without a greater error 


depend 
inten 


than one-half to two percent 
ing upon the magnitude of the 
sity. 


Physical Facts of Roentgenological 
Importance. Arvid 
Ph. D., Acta Radiologica, 
138, No. 6, May, 1923 
HIS paper comes from the Physi 

Stockholms 
Scientific 

brief sum- 


Odencrants, 
2:128 


cal Institution of 
Hoegskola Laboratory for 
Photography. It 
mary of the physical laws underlying 
It discusses 


gives a 


the science of radiology. 
the origin of the rays, continuous and 
characteristic spectra, diffuse and fluor 
escent absorption and the photographi 
and luminescent effects. ‘The impor- 
tance of the laws for practical work 
especially 


is stressed, is importance of 


exact terminology stressed. 
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